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First, our modern all-steel pile driving equipment and 
trained crews on the job... 


Next, the driving of 3,481 MacArthur compressed con- 
crete piles ... and finishing the job on schedule time... 


And now, the completed plant of the American Enka 
Corporation standing securely on sturdy columns of 
compressed concrete . . . concrete that is structurally 
sound all the way through... . piles that are full diameter 
all the way to the bottom. 


“Put it up to MacArthur” if you have a job where piles 
may be required. We drive every type of pile, therefore 
our suggestion as to the type pile best suited to your 
specific need can be, and wi// be unbiased. 


Mac ARTHUR 


CONCRETE PILE CORPORATION 
19 WEST 44th STREET, NEW YORK CITY 


Branch Offices: Chicago, New Orleans, San Francisco, Pittsburgh, 
Detroit, Philade!phia, Cleveland, Boston 





Canadian MacArthur Concrete Pile Co., Ltd., Montreal 
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Diabio Dam... Skagit Power Project... Seattle 


WATER...Friend or Foe? 


...A potentiality for incalculable bless- trolled it is the friend of progress—an 
ing—or for widespread destruction! implacable enemy to those who do not 
With water the engineer fills reservoirs understand it, but an untiring servant of 
and canals, turns huge turbines, irrigates those who take pains to learn its ways. 
deserts, sustains vast industries, and floats In his effort to discover greater useful- 
the shipping of the world. Against it he ness for water, the engineer has devised 
raises levees, dams chasms, builds artful elaborate models. A series of articles in 
sanitary devices, and erects massive sea ___ this issue details progress in hydraulic 


walls. Uncontrolled it is the foe, con- testing methods both here and abroad. 
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PIERS FOR PASSAIC RIVER CROSSING—LINCOLN HIGHWAY KEARNEY, N. J. 








ABOVE WATER LEVEL—94 FEET 
ARANCE Of BRIDGE ABOVE WATER LEVEL—135 FEET 
ALL PIERS CARRIED TO ROCK BY PNEUMATIC METHOD 


Built For 
NEW JERSEY STATE HIGHWAY COMMISSION 


By 


THE FOUNDATION COMPANY 


NEW YORK 
ATLANTA PITTSBURGH CHICAGO 
FOREIGN OFFICES 

LONDON ROME CARTAGENA SANTIAGO 

PARIS ATHENS LIMA BUENOS AIRES 

BRUSSELS TOKYO LA PAZ MONTEVIDEO 
industrial Plants - Warehouses - Railroads and Terminals - Foundations - Underpinning 
Filtration and Sewage Plants - Hydro-Electric Developments : Powerhouses - Highways 


River and Harbor Developments : Bridges and Bridge Piers : Mine Shafts and Tunnels 
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Western irrigation and power projects. : 
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a trip to Panama in connection with the Eprroriat AND ADVERTISING DEPARTMENTS: 
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am. 
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forecasting, and experiments on the 
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author of numerous technical reports on 
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Checking Arch Dam Designs with Models 


Results of Tests on Small-Scale Models of the Stevenson Creek and Gibson Arch Dams 


By J. L. Savace anp Ivan E. Houk 


Members AMERICAN Society or Crvit ENGINEERS 
Cuier Desicninc ENGINEER AND Senior Enorineer, U.S. Bureau or RecLAMATION, DENVER 


























URING the summer of 1927, REMARKABLE similarity has a depth of 5 ft., a maximum inside 
the Bureau of Reclamation, been found between measured de- length of 18 ft., and a maximum 
in cooperation with the En-  /lections of the full-sized Stevenson Creek inside width of 12 ft. The octagonal, 

gineering Foundation’s Committee Test Dam and those calculated from the stepped design permits the testing 
on Arch Dam Investigation and the deflections of a 1:12-scale model tested of models of practically any shape, 
University of Colorado, began a with a mercury load. Data taken on a symmetrical or unsymmetrical, and 
comprehensive program of experi- 1:68-scale model of the Gibson Dam, of practically any size not exceeding 
mental work on small-scale models under mercury load and with extreme the maximum inside dimensions of 
of arch dams. The purpose of the /femperature changes, checked closely the pit. 

tests was to supply definite informa- with the results of an analysis of the For any particular test, the shape 
tion regarding the safety of arch model by the trial load method. If tests of the pit is altered to that of the 
dams already built or now being con- made on models can be relied upon to dam site under consideration by 
structed by the Bureau of Reclama- correctly reveal the conditions in their building up a supplemental base of 
tion; to check the trial load method full-sized prototypes, and if mathe- concrete, or of the material to be 
of designing arch dams as developed matical calculations based on a properly used in the model. In order to 
and used by the bureau during the conceived theory check these tests,a great secure the greatest similarity be- 
past six years; to demonstrate the step will have been made toward build- tween the model and the full-sized 
feasibility or infeasibility of using img safe and economical high arch dams. dam, it is desirable to have the ratio 
small-scale model tests in planning of the moduli of elasticity of the 
costly arch dam structures; and to provide the com- model and the supplemental base the same as that of 
plicated technical data needed for comprehensive en- the concrete and abutment rock of the full-sized 
gineering studies of deformations and stress distribu- structure. 


tion in arch dams, particularly in the 727-ft. Hoover So that it would be possible to tie the walls of the pit 
Dam on the Colorado River near Las Vegas, Nev., the together in case of undesirably large abutment defor- 
ontract for which has just been awarded. mations, 25-lb. rails, bent in the shape of a U, were 

rhus far, the results obtained have been very satis- included as vertical reinforcement along the longitudinal 
tactory. Although they have by no means solved all the center line of the pit and at locations 2'/, ft. on each side 
omplicated problems involved in arch dam design, they of the transverse center line. The ends of the rail 
have established the accuracy of the trial load methodof were allowed to project 6 in. above the tops of the walls. 
inalysis and have made possible a more exact, and On January 11, 1928, the supplemental base was poured 

nsequently a more economic for the model of the Stevenson 


Creek Test Dam, the 60-ft. 
concrete arch built by the En 
ineering Foundation’s Com 
mittee on Arch Dam Investiga 
tion at Big Creek, Calif. In 
pouring the base, local aggre 
gates and cement were used, 
mixed by volume in the pro 
portions of approximately 
1:2:3. Before pouring the 
model the top of the base 
was roughened by chipping 
out a groove along the 


lesign of arch dam structures. 


EXPERIMENTAL PIT OF REIN- 
FORCED CONCRETE 


\s the first step in this com- 
lensive program of tests, an 
perimental pit was built, in 
027, beneath the floor of 
lesting Materials Labora 
of the University of Colo 
Boulder, using local ag 
ites and a mix of approxi 
ly 1:2:4 proportions. In 
is shown the plan and Upstream Face or Mopet or SrevVENSON CREEK Test Dam location of the contact 
tion of the pit, which has The Horizontal Line Is a Steel-Form Joint Mark surface. For the model, 
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696 


which was poured on March 22, 1928, fine aggregate 
shipped from the Stevenson Creek Test Dam was 
mixed with local cement in the proportions of 1:3.25, 
by weight. 

No coarse aggregate was used because of the com- 
paratively thin section of the upper half of the model, 
which was uniform from abutment to abutment at all 
elevations, and only 
2 in. in amount. The 
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25 Lb. Rew 
Reimtorcing projecting 6” 


Vou. 1, No.8 
Failure occurred by the sliding of the upper portion of 
the model up one abutment. 

The water-load tests were made before the mercury 
tests and before any cracking occurred, except for some 
minor cracks at the lines of contact between the mode! 
and the abutments, which developed during the curing 
period when the model was not being sprinkled. As 
soon as the abutment 
cracks were noticed, 
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water-cement ratio was 
1.0, and the average 


Groove 


‘ ~ 's 2'e- Steps 12” 





sprinkling was begun 


and was continued 





slump 9.1 in. A fairly 


throughout the testing 





wet mix was necessary 
so that the concrete 


work. Since the full- 
sized dam was cracked, 





would flow through the 
tremie to the bottom of 


and since the mercury 
load produced cracks 





the forms and fill all 


in the model very 
similar to those in 





spaces around the small 


the dam, the results 





deflection anchors at 


of the water-load tests, 





the downstream face, 


although furnishing 





where no spading was 





possible. 


much valuable data, 
did not check the 





A plan of the model, 
the developed down- 
stream elevation, and 








measurements at the 
dam as well as the 





the maximum cross 


mercury-load tests. 
Observations made 





section are shown in 


during the mercury- 





Fig. 2. Invar bars for 





load tests included 





measuring abutment 





movements were placed 


measurements of radial 





at elevations corre- 








deflections, changes 





sponding to those at 
which similar measure- 
ments had been made « 
for the full-sized dam. 
Likewise, deflection 
anchors for attaching 
dials to measure the radial deflections were located 
at vertical and horizontal sections corresponding to 
those investigated at the dam. 


\mare @ 24" Crs, . 
EXPERIMENTAL Pit For Mopet Tests oF Arcu Dams 
University of Colorado Testing Laboratwy, Boulder 


WORK OF TESTING 


This model of the Stevenson Creek Test Dam was 
tested under concentrated radial loads applied at the 
center line; under a triangular water load; under a 
triangular mercury load; and, finally, under a water 
pressure which was gradually increased until failure 
occurred. Water and mercury loads were applied in 
a rubber bag in all cases (Fig. 2), and tests were made 
for partial depths of load as well as for full depths in 
the case of the triangular loads. Since mercury is 13.6 
times as heavy as water, the application of the triangular, 
full-depth, mercury load to the 1:12-scale model was a 
slightly more severe test than the application of the full 
reservoir water load to the full-sized dam. 

In the test to destruction, failure of the upper 25 in. 
of the model, above a horizontal crack which had de- 
veloped during the mercury-load tests, occurred under 
a water pressure of 25 Ib. per sq. in., which is equivalent 
to that caused by a head of 59 ft. of water. The lower 
part of the model did not fail at all. The total pressure 
on the upper part at the time of failure amounted to 
approximately 37 tons, or about 5.3 times as much load 
as was carried during the full-depth mercury test. 





oa ~ yy, 
——~__§ OBare @ 12" Crs. 





su.rw in chord lengths, 
prt . Spreading of abut- 
NR geun Biz cs. «ments, the opening of 

a crack at the up- 
stream edge of the 
base of the crown sec- 
tion, changes in mid-ordinates, and horizontal, vertical, 
and diagonal strains at the downstream face. Changes 
in mid-ordinates and strains at the downstream face 
were measured with an optical strain gage. Other 
deformations and radial deflections were measured with 
0.0001 dials. 

A comparison between the measured, radial deflections 
at the full-sized dam and those indicated by the full- 
depth mercury tests on the model is given in Fig. 3. 
It will be noticed that the two curves are in very close 
agreement in all parts of the structure. A slight dif- 
ference in deflections occurs at the quarter points, but 
the deflections at the crown section are almost in exact 
agreement at all elevations. 

Deflections were calculated and compared using the 


formula: 
Deflection of dam = im EB. X deflection of model 
d 


= 8.588 deflection of model, 


Em 


where 
modulus of elasticity of model 


2,920,000 Ib. per sq. in. 
modulus of elasticity of dam 
3,600,000 Ib. per sq. in. 
density of mercury = 13.6 
scale of model = 1 12 


Em 


2 o> 
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A model was also constructed of Gibson Dam, the 

\0-ft. concrete arch completed in 1928 on the Sun River 
roject of the Bureau of Reclamation, in Montana. 

he supplemental base was poured February 13, 1929, 
sing local materials mixed in the proportions of 

2'/g:2'/g. That part of the top surface which would 
ater be in direct contact with the base of the model 
was stepped so as to obtain a bond which would prevent 
sliding such as caused the failure of the model of the 
stevenson Creek Test Dam. 


POURING THE MODEL OF GIBSON DAM 


On March 5, 1929, the model was poured, using a 
concrete mix of 1:2'/,:2, by weight; a water-cement 
ratio of 1.0; and an average slump of 6.5 in., a fairly 
wet mix being necessary in order to get the concrete 
around the small deflection anchors near the bottom 
of the model where no spading was possible. The ce- 
ment, sand, and gravel for building the model were 
shipped from the dam. The sand was 50 per cent natural 
and 50 per cent manufactured, thoroughly mixed, and 
the aggregate was pea gravel which would pass a */;-in. 
sieve. No coarser material could be used because of the 
comparatively small dimensions of the model. Seven 
batches of concrete were required, but since the pouring 
was continuous there were no construction joints in the 
finished structure, either horizontal or vertical. The 
model was sprinkled continuously during the curing 
process and also during the tests. 

An illustration shows the model soon after the tests 





+ 
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abutments and changes in chord lengths can be seen at 
the downstream side. In Fig. 4 is shown a crown cross 
section, and details of the mercury supply tank and piping. 

For.the full-depth mercury test the maximum radial 
deflection was only 0.0015 in., or only 15 divisions on 


Distances from Center Line of Dam, Feet forDam, Inches for Model. 
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Fic. 3. Stevenson Test Dam aANp Its MopEL 


Deflections Compared Under Full-Depth Loads 


the measuring dial; while the maximum strain at the 
downstream face was only 14 millionths in. per in. 
Nevertheless, very satisfactory data were secured, and 
the results were found to check very closely with those 
calculated in the analysis of the model by the trial load 
method. 

In Fig. 5 is shown a comparison of the stresses mea- 
sured at the downstream face of the model with those 
calculated by the trial load method, assuming a straight 
line distribution of stress and making proper allowances 

for radial movements, tangential 
1 —=]_~—«sSheer, and the effects of twist 
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and Poisson’s ratio. It will be 
noticed that the calculated 
< | invar Bar ‘ stresses are in very satisfactory 
Ciad Sappert agreement with the measured 
stresses at all elevations, in 
both arch and cantilever ele- 
ments. Such differences as do 
exist would be practically elimi- 


3 
~ Measuring Dials 
2 
q 
>= 
v 





Reterence Post 


Pipe Sleeves 
<n into Dam 


| 
| 











nated if corrections were made for 

3 pe7'o%e the non-rectilinear distribution of 
stress. 

em TEMPERATURE TESTS OF GIBSON 

x oe MODEL 


After the mercury-load tests 
were completed, the model of 
Gibson Dam was subjected to an 
elaborate and extremely severe 
temperature test, changes being 























eS “38 % 
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oe i i i rt 
SCALE OF FEET 
DEVELOPED ELEVATION 


Scale of Model 1:12 


were begun, the rubber bag and steel plate being moved 
back so as to expose the upstream face. The white 
patches at the downstream face are places where the 
“ crete happened to be dry at the time the photograph 
“ taken. Dials for measuring radial deflections, and 
bars and dials for recording the spreading of the 


SCALE OF FEET 
MAXIMUM SECTION OF MODEL 


Fic. 2. Mopet or THE STEVENSON CREEK TEST Dam 


produced by means of a sprin- 
kling system at the top of the 
model, through which hot, tem- 
perate, or cold water could be 
supplied as desired. A separate 
sprinkling system at the ends of 
the model, supplied with hydrant 
water, kept the abutments and foundation at a com- 
paratively uniform temperature, regardless of the tem- 
peratures within the model. 

A total of 59 thermometers, inserted at different depths 
in the model and in the abutment concrete were used. 
Radial deflections were measured with 0.0001 dials, 
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as in the mercury load tests, but owing to the nature of What little discrepancy still exists would be nearly 
the tests it was not feasible to make direct measurements eliminated by making proper allowances for the modi- 
of strains. The total range in the average temperature fying effects of Poisson’s ratio. One of the principal 
of the model obtained during the tests was about 27 deg. things indicated is the very marked effect of the re- 
straining action of the cantilevers. 
—— This effect is represented by the 
difference between the curves marked 
“deflection of free arch’’ and those 
marked ‘‘first radial adjustment.”’ 


c— 


ee 


ss 


MATERIALS FOR BUILDING MODELS 
INVESTIGATED 


Very complete laboratory tests of the 
concrete used in the models of Gibson 
and of Stevenson Creek Test Dam were 
made, primarily to determine the values 
of the elastic properties involved in 
the analyses of the models. Probably 
two of the most unusual features 
connected with the concrete tests were 
the measurements of flow in flexure 
and ultimate strength in torsion. 

Tests on the model of Gibson Dam, 
although furnishing satisfactory data 
under the full-depth mercury load, 

Mopet or Greson Dam—RupBBerR BAG AND SteEL PLATE Movep Back showed conclusively that for larger 
Deflection Dials in Place at Downstream Face dams it would be advisable to build 

models out of materials having defi- 

cent., from a minimum value of about 8 deg. cent. toa _nitely lower moduli of elasticity than concrete. This 
maximum of about 35 deg. is especially true for the Hoover Dam, the design for 

Che purpose of the temperature test was to secure which it is desired to check by model tests. 
an additional, independent check on the trial load After an exhaustive investigation, it has been con- 
method of analyzing arch dams. It was realized that cluded that the most suitable materials for building 





the total range in concrete 
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curves are shown for the different steps involved in the small models of large dams are celluloid, or a mixtur 
analysis, so that the effects of the various restraining of plaster of paris and celite. The plaster of paris and 
actions can be visualized celite mixtures necessary to obtain moduli of elasticity 

Chese curves show that the final calculated deflections less than 250,000 Ib. per. sq. in. have comparatively low 
are very nearly the same as the observed deflections. unit weights. Some of the mixtures tested had unit 
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ights as low as 30 Ib. per cu. ft. However, it was 
und entirely feasible to increase these to approximately 
at of concrete by simply adding proper proportions of 
.mall shot to the mixture. Although the presence of the 
uot seemed to increase the modulus of elasticity slightly, 
t was still possible to obtain practically any modulus 
desired by using the proper proportions of plaster and 
celite. The use of shot will probably be found advisable 
in cases where it is desired to duplicate as closely as 
possible the action of the cantilever elements. 


MODELS OF HOOVER DAM 


At the present time the Bureau of Reclamation is 
building a plaster of paris and celite model of Hoover 
Dam, using proportions which will give a modulus of 
elasticity of from 125,000 to 150,000 Ib. per sq. in. It 
was not considered necessary to use shot in the mixture 
in this case inasmuch as there is a very heavy vertical 
mercury load on the upstream face of the model. In 
fact, due to the upstream batter and the resulting vertical 
water load, no tension would occur at the base of the 
crown cantilever section of the full-sized Hoover Dam 
if the concrete had no weight at all. 

At the base of its maximum cross section, this model 
will be 36°/s in. high and 32'/, in. thick. It is being 
built up in horizontal layers 2'/, in. thick, each joint 
being provided with keys to give satisfactory bond. 
The surface of each layer is waterproofed with shellac 
or varnish, so as to prevent the absorption of moisture 
from above when the next layer is poured. 

It is also planned to manufacture and test a celluloid 
model of Hoover Dam, to be 29 in. high and 26 in. thick 
at the base of the crown section. This model will have 
a modulus of elasticity of approximately 260,000 Ib. 
per sq. in. and will consequently require somewhat more 
refined measurements of deformations than are necessary 
in the case of the plaster of paris and celite model. 
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Stress at Upstream Face of o, 





committee, is cooperating with the representatives of the 
Bureau of Reclamation in outlining, supervising, and 
conducting the investigations. This sub-committee is 
composed of J. L. Savage, M. Am. Soc. C.E., Chief 
Designing Engineer of the Bureau of Reclamation, 
Chairman; George E. Beggs, M. Am. Soc. C.E., Pro- 
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Fic. 6. Mopet or Grsson Dam 
Temperature Deflections, Observed and Calculated 


fessor at Princeton University, Princeton, N.J.; Ray- 
mond E. Davis, M. Am. Soc. C.E., Professor at the 
University of California, Berkeley; F. R. Dungan, C. L. 
Eckel, and H. J. Gilkey, all Members Am. Soc. C.E., 
and professors at the University of Colorado, Boulder; 
D. C. Henny, M. Am. Soc. C.E., Consulting Engineer 
of Portland, Ore.; Julian Hinds, M. Am. Soc. C.E., 
Chief Designing Engineer of the Metropolitan Water 
District, Los Angeles; Ivan E. Houk, M. Am. Soc. 
C.E., Senior Engineer of the Bureau of Reclamation, 
Denver; Fred A. Noetzli, M. Am. Soc. C.E., Consulting 
Engineer of Los Angeles; W. A. Slater, M. Am. Soc. 
C.E., Professor at Lehigh University, Bethlehem, Pa.; 
and Fredrik Vogt, Assoc. M. Am. Soc. C.E., Professor 
at Norges Teknishe Hoiskole, Trondhjem, Norway. 

The tests on the model of the Stevenson Creek Test 
Dam and the mercury-load tests of the model of Gibson 
Dam were made by Professor 
Vogt, who was at that time 
employed by the Bureau of 
Reclamation. The auxiliary 
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Stress Measurements and Trial-Load Calculations Compared 


Results of the various measurements, together with a 
re detailed description of these experiments, will be 
n in the progress report of the Engineering Founda- 
ns Committee on Arch Dam Investigation, which is 
»e published in the near future. Members of the pro- 
m are invited to participate in a full discussion of 
model work and its application to Hoover Dam. 
sub-committee on model tests, appointed by Chair- 
Charles D. Marx of the Engineering Foundation’s 
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: the University of Colorado. 
H The temperature tests of 
the model of Gibson Dam 
and the tests of materials 
for use in building a model 
of Hoover Dam were made 
by A. W. Simonds, M. Am. 
Soc. C.E., Engineer, who is 
now in direct charge of the 
work on models of Hoover 
Dam. The experimental 
program has been supervised throughout by Mr. Houk 
and Mr. Savage. 

All engineering and construction work of the Bureau 
of Reclamation is under the direction of R. F. Walter, 
M. Am. Soc. C.E., Chief Engineer, with headquarters 
at Denver, and all activities of the bureau are under 
the general direction of Elwood Mead, M. Am. Soc. C.E., 
Commissioner of Reclamation, with headquarters at 
Washington, D.C. 


Cantilevers 


* Arch Stresses as determined from 
Tuckerman Strain Gage Measurements, 

x Cantilever Stresses as determined from 

Tuckerman Strain Gage Measurements. 


Designing Wind Bracing for Skyscrapers 


Experts Discuss RECOMMENDATIONS OF STRUCTURAL 
Drviston’s SuB-CoMMITTEE 


HE preliminary report of the Structural 

Division's Sub-Committee No. 31, on Wind 
Bracing in Steel Buildings, was presented be- 
fore the Division on January 22, 1931, at the 
Annual Meeting of the Society in New York. 
It drew from structural experts who were present 
numerous constructive criticisms, which are pre- 


Relation Between Motion 
and Sensation 
By Davin C. Corte 


Memaer American Society or Crvit ENGIneers 
Consuttinc Encrveer, New Yor« 


HE report of Professor Young’s Sub-Committee on 

Wind Bracing is a tentative one and recognizes the 
necessity of more data. It should also be recognized 
that, even after all the necessary information is at hand, 
it will not be possible for an inexperienced man to design 
a tall tower out of a book. We need more facts for 
our guidance, but the judgment of an experienced engi- 
neer will always be the important factor. 

One thing we do not know is how large gusts are and 
whether they have any periodicity. We are not interested 
in l-min. gusts. The slowest time yet observed for 
one swing of a building is 3.75 sec., and a gust lasting 
exactly that length of time would produce the maximum 
effect. All the four dimensions of the gust are important 

its length, width, depth, and violence. 

Another unknown region that needs to be explored 
is the relation between 
motion and sensation. 

The sensation appar- 
ently does not depend 1. 


RECOMMENDATIONS OF THE SuB-COMMITTEE 


That the prescribed wind force for buildings for the first 500 ft. of height be 


sented here. Inasmuch as the report is a prelimi- 
nary one, further discussion will be useful in 
the preparation of the final report, and dis- 
cussions will be published as received in coming 
issues. Since the report appears in full in the 
March issue of Civit ENGINEERING, only the 
eight recommendations from it are reprinted here. 


portant to recognize the varying sensitivity of different 
classes of occupants, whether employees of the building 
owner, office tenants, or apartment dwellers. For one 
thing, people in an apartment are more often subject 
to disturbances of the organs of equilibrium, from one 
cause or another, than are those in an office. 

By observing the frequency of oscillation of a building 
and obtaining the weight of the various stories, it is 
possible to compute the stiffness. Then, if we observe 
the static deflection, we can give a nominal, equivalent 
wind-pressure diagram, which will represent the effect, 
for a particular wind, of the pressure, friction, and suc- 
tion combined. When we have that, it will be possible to 
obtain a more accurate idea of the sub-committee’s recom- 
mended wind loads. In any case, it seems worth while to 
substitute in practice a straight-line diagram, to simplify 
the mathematics. I am inclined to believe that 10 
Ib. at the ground, adding 21 Ib. per 100 ft. all the way 
up, would be a little better for a tall building than Mr. 
Spurr’s suggested diagram with 30 Ib. at the top in all 
cases. 

The sub-committee is to be criticized for implying that 
the weight of the structure will affect the amount of the 
deflection, The walls and floor, as loads, affect the 
oscillation frequency, 
but they have no effect 
on the amplitude, ex- 
cept that the walls 
may stiffen the build- 


on the acceleration— 
amplitude by fre- 
quency squared—but 
on some other func- 
tion of the quantities. 
This is indicated by 
the fact that, other 
things being equal, 
stiffening a building 
will not reduce the ac- 
celeration, and yet the 
stiffer buildings seem 
to provide greater 
comfort. Inciden- 
tally, we need to dis- 
tinguish between real 
sensations and illu- 
sions of motion result- 
ing from objects in 
sympathetic vibra- 
tion. It is also im- 


a pressure of 20 lb. per sq. ft., and that above this level it be increased at the rate 
of 2 lb. per #4. ft. for each 100 ft. of height. 

2. That in no member should the stresses due to the combined action of this 
and all other loads exceed 75 per cent of the elastic limit of the material, nor should 
the overturning moment due to wind force exceed two-thirds of the moment of 
stability due to dead load only. 

3. That for structures with rounded roofs, such as armories, hangars, and drill 
sheds, and for mill buildings or buildings with large open interiors and walls in 
which large openings may occur, consideration be given to the possible necessity 
tor dividing the wind force into pressure and suction effects. 

4. That, in calculations for strength, the walls and partitions of a tall build- 
ing be ignored and the structural frame be required to resist 100 per cent of the 
recommended wind load. 

5. That the various braced bents passing through a floor be considered as taking 
loads only in proportion to their rigidities. 

6. That structural frames be so designed as to insure that deflections and vi- 
brations will be kept within such limits as to render buildings comfortably habitable. 

7. That engineers having to do with tall buildings undertake to determine ex- 
perimentally the actual horizontal movements of buildings of various types and 
proportions, so that means may be devised for predicting the behavior of a building 
under wind force. 

& That, in the interests of rigidity and economy, deep rather than shallow 
bracing be employed wherever it is at all practicable. 

Joo 


ing and the weight of 
the walls and floors 
may increase the size 
of the steel. These 
indirect effects should 
not be allowed to con- 
fuse the fact that in- 
ertia does not affect 
the deflection of a can- 
tilever under load. 
Because of the effect 
of the dead weight on 
frequency, and hence 
on acceleration, it is 
obvious that the 
allowable deflections 
for a tower of light 
construction would 
have to be different 
from those for towers 
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1 brick walls and concrete floors. It must also be 
erved whether the floors remain plane after bending, 
it is obvious that the accuracy of any theory depends 
this point. 
Ve are only at the beginning of the science and art of 
building construction. Our former naive methods 
e, in careful hands, adequate for pioneer purposes, 

it is now time for a more sophisticated and de- 
ped art. 


Higher Wind Pressures 
Recommended 


By AvBert SMITH 


MemBer AMERICAN Socrety or Crvit ENGINEERS 
Consuttinc ENGINEER, Cuicaco 


N connection with the sub-committee’s report on wind 
bracing, I suggest the addition to the second recom- 
mendation of a limitation of unit stress for com- 
pression members for wind only or for combined stress, 
nd for combinations of direct compression and bending. 
Also, I suggest that, instead of specifying the limita- 

n of the moment of stability of the building as a whole, 

vertical wind load carried by any column be limited 
three-quarters of its dead load. The moment of 
stability, due to dead loads of an irregular building, is 
hard to compute and may not coincide with the moment 
i stability of the dead load carried by the bracing system. 

In buildings with only one basement, there are cases 
n which considerable moment is carried into footings 
which also receive a large, direct wind load. I think a 
imitation of stress in footings would be worth while. 
With these exceptions, I agree with recommendations 
two to eight. 

[ particularly approve the third recommendation, 

lich advises attention to suction loads on large roofs. 
\lany years ago I proposed that, even in small trusses, 
| members be made capable of resisting compression 
ind that trusses be anchored, and I demonstrated by tests 
he occurrence of forces which could destroy light roofs 

t so protected. 

(he resistance to revising our practice in respect to 
wind loads on roofs seems to be due to inertia. In his 
vork on Wind Stresses in Buildings, Mr. Fleming ex- 
resses his surprise that more development has not taken 
lace in the twenty years during which the subject has 
ven discussed. But he shows diagrams for wind stresses 
| a loading which includes downward panel loads on 
windward side, and gives the Duchemin formula 
basis for determining the wind pressures on slopes. 
e the Duchemin formula gives pressure units, which 
jot only incorrect in amount but are likely to be 
rrect in direction, it is only by accident that it could 
ght. 


TESTS ON VIBRATION 


regard to vibration, it is my opinion that, while 
m vibration in 40-mile winds are valuable, the 
est of period and amplitude comes with 60- or 70- 
vinds. There is probably a point at which the stiff- 
i partitions and walls in reducing the deflection and 
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increasing the frequency is overcome, and we probably 
get deflections at the maximum wind much greater than 
the proportionate pressure would indicate. It is in this 








UNIVERSITY OF PITTSBURGH CATHEDRAL OF LEARNING 


zone of pressures that the maximum stiffness of the struc- 
tural frame is needed. 

The first recommendation, specifying the unit pressures 
to be used in building design, gives units which are, in 
my opinion, much too low. 

As I follow the sub-committee's reasoning, an observed 
velocity at New York of 74 miles per hour (5 min. maxi 
mum) is increased to 91 miles per hour for a 1-min. 
maximum. This 91 miles per hour is then squared and 
multiplied by a coefficient of 0.0033 to give the pressure 
of 27 lb. per sq. ft. at a height of 454 ft. on each area 
unit of a tower. 

I think that 91* should be multiplied by 0.004 giving 
33 Ib. per sq. ft. Dryden and Hill found, at the Bureau 
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of Standards, Scientific Paper 523, page 731, that a 
tower model with proportions 1:1:3 received a total 
pressure which can be expressed as P = 0.00384 V*, 
and they predict that higher towers will show a larger 
coefficient. Other observers have found that long rec- 
tangular plates receive a higher unit force than do square 
plates. 

The committee's 27 Ib. at a 454-ft. elevation is then 
reduced to 20 Ib. at 500 ft., presumably on the ground 
that the width of gusts is small and that, in a width of 
100 ft., the |-min. maximum will affect only a fraction 
of the area. This is true only for low levels. Baker 
found, at the Firth of Forth, that a 20-ft. target had a 
long-time maximum only two-thirds of that on an 
adjacent small plate. 

Some unpublished data, collected by Dryden and Hill 
at the Bureau of Standards, show that gusts are less than 
120 ft. wide. These tests, however, were made near the 
ground. In Wind Stresses in Buildings, page 53, Flem- 
ing quotes Stanton’s conclusions from observations 
taken on the high-level footway over the draw span of 
the Tower Bridge in London. These conclusions in- 
dicated that gusts of practically uniform intensity for 
the whole structure might occur. 


SIZE OF GUSTS 


It is probably sufficiently proved that near the ground 
the width of gusts is small, but it is not proved that this 
is the case at a height of 150 ft. or so in a clear airway. 
Where a comparatively steady high-velocity wind is 
blowing between 1,000 and 2,000 ft. above the earth, 
the gusts of which we have record originate by the de- 
flection of masses of air from the swiftly moving stream 
toward the earth. It is not reasonable to suppose that 
these deflected masses are splinters of air currents less 
than 100 ft. in width. On the contrary, it is logical to 
assume that they are very much larger masses which, 
as they approach the earth, are split up successively by 
the roughness of the surface of approach and the in- 
filtration of the slower currents below. The maximum 
velocity at the center of the gust is probably indicative 
of the velocity of the main air current above. Thus a 
l-min. velocity of 91 miles per hour at 454 ft. shows a 
much greater 30-sec. velocity and is ample justification 
for assuming that the main current of air is traveling 
much faster than 100 miles per hour. 

The large number of somewhat conflicting data on the 
increase of average velocity with increase in height do not 
conflict with this theory of the wind structure. Since 
the characteristics of the approach surface are different 
for each observer, the results should be different. 

The sub-committee has selected a unit pressure which 
increases with height, roughly in accordance with average 
gust velocity, toa maximum of 40 Ib. It is my contention 
that we should start with the 40-lb. pressure (100* X 
0.004) for, say, 1,500 ft. and not diminish it until we 
reach the elevation at which we are sure that the width 
of the gust having an average pressure of 40 Ib. is less 
than the width of the structures to which we propose to 
apply the unit. I believe that this point cannot safely 
be taken as higher than 500 ft. above the sidewalk, or 
300 ft. above the base of the clear airway. 

l propose that the pressure units should be 40 Ib. 
above 500 ft. from the sidewalk, 35 Ib. between 400 
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and 500 ft., 30 Ib. between 300 and 400 ft., 25 Ib. between 
200 and 300 ft., 20: Ib. between 100 and 200 ft., and |5 
Ib. below 100 ft. I have no confidence that these pressure 
units will not be exceeded in New York during the next 
twenty years, but I am confident that, in buildings care- 
fully designed for the stress units set forth by the sub- 
committee and for these pressures, there will be no over- 
strain that will damage the structural frame. 

These units give, for a 1,000-ft. tower, 56 per cent 
more than the sub-committee’s units would give. They 
will probably require either additional column steel or 
the use of a high test steel for columns. They may 
double the cost of the wind bracing. 


WIND BRACING COSTS NOT EXCESSIVE 


The addition of 1 or 1'/: per cent to the cost of the 
structure is not a large amount to pay for the security 
of twenty to thirty thousand lives. The stiffness of the 
building may be designed for any convenient propor- 
tionate set of units, but when the design is so made, the 
wind bracing members should have a margin of safety 
for elastic action under the stresses from the worst 
probable wind load. To adopt low pressure units, on 
the ground that the bracing will be designed for low 
fiber stress, is to leave the field open to those who design 
bracing with large dead-load secondaries, or with the 
inelastic yielding upsetting the stiffness balance of the 
bays; or to those who, regarding the low fiber stress as 
giving a factor of safety, make rapid and rough calcula- 
tion of stresses. The pressure units should truly repre- 
sent the loads to be endured. 

The responsibility of the Society in this matter is very 
great. Those who insist on designing for loads greater 
than those recommended by the Society will before long 
be out of business. If we allow considerations of economy 
to deflect our judgment in this matter, we will be 
responsible for any trouble that comes from designing for 
indeterminate stresses computed from inadequate loads. 





Redesign of Wind Bents 


Impracticable 


By Rosins FLEMING 
Enorneer, AMERICAN Bripce Company, New York 


N important step toward the solution of a puzzling 
problem is the progress report of the Structural 
Division's Sub-Committee on Wind Bracing in Steel 
Buildings. The thanks of the structural engineering 
fraternity are due the sub-committee for its report. 

This report ends with eight recommendations, which 
are worthy of careful consideration. To take them up 
one by one, the first is to be heartily commended. The 
sub-committee has given a definite minimum wind pres- 
sure which should be assumed. __It is observed that no ex- 
ceptions are made for any relations of height to base, 
and this is as it should be. The wind blows on all 
buildings; in the built-up portions of cities it may blow 
on the street side, or adjacent buildings may be removed. 
Building codes and specifications vary in their require 
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s for resistance to wind pressure, specifying pressures 
v as 10 Ib. and as high as 30 Ib. per sq. ft. With this 
variation, a decision on the pressure to be assumed 
rhaps of greater importance than one as to how the 
| stresses shall be distributed. 
he second recommendation should also be heartily 
rsed. The third is important, but I feel that the 
t of suction has often been unduly magnified. In 
buildings it seldom need be considered. Usually, 
ugh not always, there is a saving but it is small, 
in objection to taking advantage of it is that, with 
nitor along the ridge of the roof or openings in the 
sides of the building, the closed roof may become a 
partly open one, thus changing the conditions for which 
the assumptions were made. 

\s to the fourth recommendation, it is a good one, but 
emphasis should be placed upon the word strength. 
Walls and partitions add to the rigidity of a building 
even if they cannot be counted on for strength. 

Number 5 is sound theory but usually impracticable. 
[he recommendation necessitates both a preliminary and 

final design, and the time allowed the engineer for 
lesigning a proposed building will seldom permit this. 
{nother serious difficulty is that many who design high 
buildings lack the necessary knowledge to make use of 
the recommendation. Again, all high buildings do not 
require the same consideration. The 40- and 50-story 
tower buildings are in a class by themselves and should 
receive special study. 
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There are 5,000 buildings in the United States of 10 
and more stories in height, of which nearly 400 are more 
than 20 stories high. It is safe to say that, of those 
having 20 stories and under, not one in 100, and of those 
more than 20 stories high, not one in 10, has been de- 
signed in accordance with the sub-committee’'s fifth 
recommendation. Moreover, there was no need of their 
being so designed. 

How can the sixth recommendation be followed? 
How shall a working ‘‘deflection index’’ be obtained, and 
if obtained, how shall it be applied in the design? As the 
subject is comparatively new, further developments 
will be awaited with interest. 

The seventh is an excellent recommendation but, 
with the present attitude of owners, it is doubtful if 
much will be accomplished. Where are the promised 
measurements of the Chrysler Building? 

In regard to the eighth recommendation, I heartily 
endorse it. Knee braces add greatly to rigidity. They 
can often be used in bays around elevator openings, 
permanent partitions, and exterior walls. It is archi 
tectural requirements that usually necessitate shallow 
bracing; the engineer is often obliged to follow a set of 
plans that have been drawn up without any regard to 
structural steel requirements. Instead of this, he should 
be called into consultation with the architect from the 
start. This was done with marked success in the case 
of the Empire State Building. 

As this is entitled a “progress report’ it is inferred 





Uptown New York, 42p Street District 


right, Empire State, 500 Fifth Avenue, Arnold Constable and Company, 22 East 40th Street, Lefcourt Colonial, Lincoln Building, 
« Central Building (with the low spire), Waldorf Astoria Hotel (under construction), the Chanin Tower, and, on the extrem: 
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aily News Building, and the Tudor City Apartments 
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that other reports are to follow. The matter of stiffness 
should be given special attention. The fifth and sixth 
recommendations should be enlarged upon. 

If it is the intention of the present sub-committee to 
suggest any method for figuring wind stresses in high 
buildings, I strongly urge that they present the applica- 
tion of the suggested method to a specific case. By all 
means, a numerical solution should be given. The wind 
stresses in the bent of a 20-story building could well be 
chosen. Any proposed method should be such that 
it can be used by those engaged in the design of tall 
buildings. 

Another subject that could profitably receive the 
attention of the sub-committee is that of details. It is 
as important to have columns and girders well con- 
nected as it is to have them well designed. The stiff- 
ness of a steel frame depends largely upon its con- 
nections. As buildings are mounting to greater heights, 
it is becoming more imperative that greater attention 
be given to details. This is particularly true of apart- 
ment houses. 
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More Wind Pressure Data 
Required 


By Ausrey WeyYMOovUTH 


Memser AMERICAN Society or Civit ENGINEERS 
Curer Encineer. Post ann McCorp, Inc., New Yorx 


HE Structural Division's Sub-Committee is to be 

congratulated on having presented a progress report 
which provides considerable food for thought on the part 
of those who are interested in the design, construction, 
occupancy, and ownership of high buildings. 

In view of its recommendations for experimental work, 
it will probably be gratifying to the sub-committee to know 
that the Research Committee of the American Institute 
of Steel Construction has under way a series of observa- 
tions on a recently constructed building, which perhaps 
presents a more interesting opportunity for experimental 
work at the present time than any structure in the 
country. 

The sub-committee has presented numerous data 
on wind velocities in different localities and at different 
heights. But there seems to be a lack of data concerning 
the actual pressure on the surface of high tower buildings; 
and in the absence of such data it does not seem that the 
sub-committee is justified in predicting a graduated pres- 
sure based on 30 Ib. at the top 

We do know that any number of buildings in New 
York, some of which are over the 500-ft. limit, have been 
designed with a considerably lower unit pressure than 
is here recommended, and that these buildings seem to be 
comfortably habitable. 

With respect to deflection in the buildings, an attempt 
has been made to check the actual deflection against a 
calculated one. The results have been unsatisfactory, 
which seems to indicate that considerably more stiffness 
is added to the steelwork by the materials of construction 
than the sub-committee is willing to credit it with. That 
seems to be the only explanation of the situation; and 
until we have found some way to evaluate this additional 
stiffness from the materials of construction, it does not 
seem that we have the facts upon which we can predicate 
an accurate analysis of wind bracing. 





Self- Recording Deflection 
Apparatus Needed 


By G. A. Maney 


Member AMERICAN Socrety oF Civit ENGINEERS 
Proressor oF StructuRAL ENGINEERING, 
NORTHWESTERN UNIVERSITY 


HE well considered conclusions set forth in the sub 
committee's excellent report will undoubtedly find a 
high percentage of agreement in the minds of those 
who read its concise and definite recommendations 
The fourth, fifth, and seventh recommendations pave 
the way for a forward step in our methods of analysis 0! 
wind stresses and in our knowledge of wind action. Most 
of us will feel relieved at the conclusion that strengt! o! 
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lls and partitions be ignored. Until some one can tell 
specifically how, when, and why a partition or curtain 
Jl resists wind, I will insist that the fourth recom- 
endation is 100 per cent right. 
My comment on the fifth recommendation is that, if 
opted in our building codes, it will eliminate the now 
neral use of a large variety of highly inaccurate ap- 
roximate methods. I am working on approximate and 
rkable schemes of solving the equations of the ac- 
trate methods of analysis. My work has so far brought 
it a point worth considering, namely, that the secon- 
iry wind stresses due to column shortening in a bent of 
we than two bays in depth greatly reduces the normally 
wer shear components developed in the outside column 
iers. The division of wind between the bents of a build- 
ng in the ordinary case of rigid floors is a big problem, 
so far almost ignored in practice, which the fifth recom- 
mendation opens up. 

[he seventh recommendation should be emphasized. 
[he total horizontal deflection at the top of a high build- 
ing, aS measured by equipment which is self-recording 
and can be left permanently in place, is greatly needed 
ind will give a definite measure of stresses that must 
.ctually exist under bad wind conditions. We are work- 
ing on a set-up of apparatus which will attempt to do this, 
ind if some of the consulting engineers in charge of the 
larger skyscrapers would install such apparatus it would 
not be long before the highly speculative features of de- 
sign for wind resistance could be eliminated. 





Column Shortening and 
Design Loads 


By H. V. Spurr 


MemMBER AMERICAN Society or Crvit ENGINEERS 
Curer ENGINEER, Purpy AND HEeNperson, New York 


HE report of the Structural Division's Sub-Com- 

mittee on Wind Bracing in Steel Buildings deserves 
the careful consideration of all engineers who are con- 
cerned with the successful design of high buildings. 
Che four main topics considered have been well chosen, 
and the summary of recommendations at the end of 
the report should have great weight. 

Under the first topic, the magnitude and character of 
the wind force to be used for the purposes of design of 
the structural frame have been prescribed. The loads 
proposed, taken together with the limitations of unit 
stresses, furnish a yardstick for strength. If we assume 
that a unit stress of 27,000 Ib. per sq. in. represents 75 
per cent of the elastic limit, this provision for strength 

onsistent with existing building codes. For buildings 

out 1,200 ft. in height, the recommendations of the sub- 
mmittee are substantially in agreement with the new 
le of the City of New York, which specifies a wind 

id of 20 Ib. per sq. ft. without any increase in unit 

esses for wind load alone. We may, therefore, com- 

re a load of 30 Ib. per sq. ft. and allowable unit stresses 
‘7,000 Ib. per sq. in. with a wind load of 20 Ib. per 
it. and a unit stress of 18,000 Ib. per sq. in. Structural 
mbers designed for the condition of wind alone would 
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be identical in either case. A similar comparison may be 
made for members whose sectional area is controlled by 
wind load combined with live and dead loads. 

For heights greater than 1,200 ft., the recommended 
load is more severe than the legal requirements in New 
York. The proposed load diagram shown in Fig. 2 of 
the report would, in my opinion, produce horizontal 
shears in the lower stories of exceptionally high buildings 
which are, perhaps, unnecessarily severe when applied 
to the majority of buildings. Generally speaking, 
buildings of extreme height will present very large areas 
of exposure, and the great turbulence of the wind will 
prevent synchronizing maximum wind pressures over 
such large areas. 

It should be borne in mind by the designing engineer 
that any wind load used for the purpose of design is 
nominal only and can never represent the actual load 
condition. It would be more reasonable to use a tri- 
angular loading for extremely high buildings in order to 
reduce the shears in the lower stories, with resulting 
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economy in material in the web system and in the field 
riveting. 

The allocation of wind forces to the various bents has 
been well covered and is very important in high, slender 
towers. In fact, no rational design can be carried out 
without a proper distribution of load to the different 
bents. 


RIGIDITY OF STRUCTURES 


The sub-committee has seen fit to recommend a care- 
ful consideration of deflections. As buildings increase in 
height the elastic behavior of the frame becomes very 
important. The greatest hope for a fuller understanding 
of the dynamic effects of wind on tall structures lies in 
a study of the structures themselves. In order to study 
a given building with a maximum of intelligence and 
understanding, oné must have some conception of the 
theoretical rigidity of the frame. In order to determine 
the approximate rigidity of the frame under wind 
forces, it is necessary to apply a definite load to the 
frame and to limit the theoretical deflection under that 
load. It therefore becomes necessary to proportion 
the structural members by practical methods of analysis 
which may be used with understanding by designing 
engineers generally. 

It is not considered necessary that the same coefficient 
of rigidity be used in the actual design of all buildings. 
There is opportunity for the exercise of judgment in 
this respect, but it is particularly important that some 
yardstick should be adopted as a standard for comparing 
structures with one another on the basis of rigidity. 
Under these circumstances, the observations of wind 
effects on buildings may be madé with some hope of 
ascertaining the essentials of the dynamic action of air 
currents on buildings of various sizes, shapes, weights, 
and exposures. 


UNIT STRESSES 


The use of a yardstick is not new, either in economics 
or engineering. In structural engineering, however, 
standards of design have usually included loadings and 
unit stresses only. In designing railroad bridges, loadings 
have been conventionalized; and such loadings, when 
tied up with a specification covering unit stresses, 
material, and workmanship, constitute yardsticks of 
strength. Similarly, the building codes of our principal 
cities specify live loads, allowable unit stresses for design 
purposes, materials, and workmanship. The live loads 
stipulated are nominal only. They are not factual, but 
engineers accept them as representative standards of 
good practice. Buildings designed under these con- 
ventional loadings are actually subjected to variations 
from these loads. This is not confusing to experienced 
designers, who do not lose sight of the mutual significance 
ot loads and stresses. 

In everyday calculations of the designing engineer, 
the value of ““E”’ is largely forgotten. The high modulus 
of structural steel has made the consideration of deforma- 
tion unnecessary in most structural designing, and this 
value has been relegated to the background. Condi- 
tions would be quite different if the modulus of steel were 
only one-third of its actual value. 

Deformation or strain becomes important as structures 


increase in height. This is true even under vertical 
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loads. In very high buildings the question of column 
shortening is important, as any difference in strain 
between adjacent columns may accumulate to a sub- 
stantial amount in the upper stories, if the assumed 
loading does not correspond with the actual loading. 
For this reason, dead loads should be carefully analyzed 
and columns designed with the idea of keeping the dif- 
ferentials of strain at a minimum. Some thought should 
also be given to the construction program and to effect- 
ing the introduction of material into the structure in 
proper sequence, in order to limit the variation in strain 
in the columns while the building is under construction. 

Wind loads are dynamic and of infinite variety. Simi- 
larly, no assumed load is factual, but there is bound to 
be a relation between the assumed load and the range 
of actual wind forces which the building must withstand. 
If the nominal load is wisely chosen and the proper 
rigidity secured under the assumed load, the building 
will behave well. The logic of this is self-evident. The 
problem is to develop the proper yardstick by experience, 
and this cannot be done thoughtlessly. In the years to 
come, there will probably be projected several high 
buildings, which will make admirable test pieces for the 
observation of wind effects, if they are so designed that 
their theoretical rigidity may be approximately esti- 
mated. For this purpose, the structural layout should be 
fairly regular and the masonry content at a minimum. 
In order to make analysis of the structure possible, the 
web system should be proportioned to prevent vertical 
distortion in panels by proper distribution of the shears. 

I believe that the structural engineer should be pre- 
pared to take a more prominent part in the general 
planning of our very high buildings in respect to their 
stability, strength, and rigidity to resist lateral forces. 
Much depends upon the soundness of our conception of 
the physical aspects of the problem. 





Observations on Size of Gusts 
By E. P. Goooricu 


Member AMERICAN Society or Civit ENGINEERS 
Consuttinc ENGINEER, New Yor« 


HAVE long endeavored to discover the size of wind 

gusts. My first observations were in reference to 
the swinging of the doors of a pier, which was over 
a quarter of a mile long. Other observations were made 
on the ripples which played across the surface of a fairly 
still pond. I have often been at the seashore and watched 
the wind blow off the top of the waves as spume. Also, 
1 have observed the deflection of window panes on the side 
of my apartment house and my office building. A gust 
about 50 by 50 ft. seems to be most common but many are 
smaller. From many considerations I have been led to 
conclude that the gross pressure varies as the logarithm 
of the total area. 

The question of suction has also been of interest to me. 
With a rather sensitive aneroid barometer, I have made 
observations around the larger stacks on various transat- 
lantic vessels at sea and I have found very definite indi- 
cations of a relationship between the windward and the 
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ward sides of the stacks. The same observations ap- 

ed to my apartment house and office building indicate 

at suction on the leeward side is almost identical with 
© extra pressure on the windward side. 

in one particular, the design of high concrete build- 

ys must be different from that of steel structures, for 
| discovered by analysis of one such building that, if each 
joor were entirely independent, the expected wind pres- 
sures would not overturn any one of them. Of course, 
those at the bottom, having the extra weight on top, 
would hardly have moments produced in the columns 
which would carry the resultant away from the center 
more than a fraction of the diameter. 

Meager observations on certain mill buildings seem 
to indicate that the columns and structural members to 
the windward carry a greater portion of the stress than 
those to the leeward, probably due to lack of rigidity of 
the construction joints. 

The question of wind pressures seems to me one of great 
importance, even though the total cost involved in wind 
bracing is minor, being only 3 or 4 per cent of the total 
cost of the structural work. However, the economic situa- 
tion will ultimately demand that even such percentages 
be reduced. 





Importance of Wind Bracing 
Connections 
By W. M. Witson 


MemBer AMERICAN Society oF Crvit ENGINEERS 
ResearcH Proressor or StructuRAL ENGINEERING, 
UNIVERSITY oF ILLINOIS 


N designating its recommendation ‘‘a progress report,’’ 

the Structural Division’s Sub-Committee infers that it 
expects to continue working, and I wish to make some 
suggestions for the future. 

Probably there is no instance in which the structural 
designer encounters greater differences in practice than 
in the design of the details connecting wind-bracing 
girders with the columns. The strength of a given con- 
nection, computed by one method in vogue, differs 
from that obtained by other methods. This difference 
in practice is due to a lack of knowledge, so I suggest 
that the committee study methods of designing the 
connections for wind bracing. 

! am glad to know that the effect of stiffness of frames 
on the distribution of wind load has finally been recognized 
by American engineers. The deflection of a frame made 
up of rectangles having rigid connections at the corners 
can be computed, although the problem is complicated. 
lt the connections are not rigid, the deflection depends 
upon the slip that takes place. The few tests that have 
been made indicate a wide variation in the rigidities 

various types of connections. The sub-committee 
might, therefore, investigate the subject of the rigidity 

onnections used in wind bracing tall buildings. 

lhe sub-committee has seen fit to express the allowable 

sign stress for wind bracing in terms of the yield point 

the material. I recently had occasion to write a 
‘ormula, based on some previous experiments, govern- 

the design of a different type of structure. After I 
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had expressed the allowed stress in terms of the yield- 
point strength of the material and had published the 
conclusions, I apprehensively realized that that was 
not the accepted mode of expressing allowed stress. 1 
do not claim that my method is unique, but it is certainly 
unusual. 

We are using material—steel, if you wish—-which has 
considerable variation in physical properties, due to 
composition, method of rolling, thickness of section, 
and heat treatment. It seems to me that to try to cover 
all of these variables with a fixed unit stress is utterly 
absurd, but the practice of thinking in terms of yield 
point has a still greater advantage. We may become 
“yield-point conscious’’ and also curious as to the physi- 
cal properties of the materials in actual use. 

I agree with our veteran wind-bracing designer, Mr. 
Fleming, for whose work I have the greatest admiration, 
that the computations for the deflection of a bent due to 
a given load are intricate and that insistence upon them 
will greatly complicate the design. It may never be the 
practice of American engineers to compute accurately 
the theoretical deflection of the bents that are actually 
built. However, I think that, with a knowledge of the 
rigidity of the connections and of the behavior of elastic 
continuous material, we can arrive at empirical equa- 
tions which will give, at least approximately, the relative 
rigidities of two or more bents which make up a part of 
the same frame. 

I believe that the distribution of wind pressure among 
the bents of a building will continue to be made by 
empirical equations. My objection to the empirical 
equations used, at least by many engineers, is that no 
account has been taken of the difference in the rigidity of 
the various bents. However, it seems probable that 
the distribution of the wind pressure among the bents 
of a building will be more nearly correct if the rigidity 
of the bents is considered, even by an empirical method, 
than if it is neglected entirely. 





Effect of Shape of Buildings 


By H. L. Drypen 


Cuier, AERODYNAMICAL Puysics SECTION 
U.S. Bureau or STANDARDS 


HE report of the Structural Division's Sub-Committee 

on the subject of wind bracing in tall steel buildings 
represents an important forward step, especially in 
the recognition of the desirability of analyzing the 
value of the wind load used for design purposes into 
the several factors involved. Values of the wind loads 
now used are in effect purely conventional and have 
little relation to the actual loads on the structure. 
The comparative strengths of two buildings cannot 
be inferred from a comparison of the wind loads used 
in their design, for the maximum stresses permitted in 
the steel also have an important bearing on the strength. 
The use of conventional values for wind loads and 
permitted working stresses represents a temporary 
expedient adopted in the absence of knowledge. As 
soon as information is available concerning the mag nitude 
of the real wind loads and the properties of the material 





to be used, such an expedient should be discarded and 
the procedure revised to conform more nearly to the 
facts. The report of the sub-committee is a step in 
that direction. 

It has been considered advisable by the sub-committee 
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L. C. SmrtH BUILDING, SEATTLE, WASH. 

to omit a rather large body of information on wind pres- 
sure obtained by model experiments in wind tunnels, 
except for one result of Eiffel which is considered obsolete 
by aeronautical engineers. Those experienced in wind 
tunnel measurements both in this country and abroad— 
particularly in Germany—believe that experiments on 
models of buildings furnish values of the wind pressure 
at a given speed, which are fully as reliable as the results 
of corresponding measurements on airplane models. 
Chese experiments show the very great influence of the 
shape of the structure, a factor not considered by the 
sub-committee. The pressure on a thin flat plate has 
absolutely no relation to the pressure on a building. 
For a given projected area and wind speed, the value 
of the wind pressure on structures of various shapes 
varies over a range of 5 to 1. The most striking illus- 
tration of the effect of shape is the ordinary elevated 
water tower, in which the wind force on the steel sup- 
porting frame, which looks to be a small part of the 
structure, is greater than the force on the water tank. 
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For several years the U.S. Bureau of Standards ha 
been engaged in measurements on models of structure 
in a wind tunnel and, to some extent, in measurement 
of natural winds with a view to determining the effec: 
of shape on the average wind pressure and also on th: 
distribution of the wind pressure over the structure 
Some of the results are described in Scientific Paper 
523, and in Research Papers 221 and 301 of the Bureau of 
Standards, which may be obtained at a nominal cost 
from the Superintendent of Documents, Washington, 
D.C. My personal views and interpretation of the avail 
able experimental data are given at greater length in 
the American Civil Engineers’ Handbook, fifth edition, by 
Merriman and Wiggin, pages 289 to 297. 





Making Tests on Models 
of a Hangar 
By LeRoy W. CLark 


Memser AMERICAN Society or Civit ENGINEERS 
Proressor or Mecuanics, RENSSELAER PoLyTecunic INstitute 


HE report of the Structural Division's Sub-Com- 

mittee on Wind Bracing is excellent, but I feel that 
one phase of this subject has been omitted, namely, 
the importance of making tests of models to determine 
the effect of wind pressures upon a particular type of 
building. 

My interest in this method of studying wind pressures 
has been renewed by a study of wind effects upon han- 
gars, made by Lt. H. McT. Sylvester, Civil Engineering 
Corps of U.S. Navy, while a graduate student at Rens- 
selaer Polytechnic Institute. The tests were made in 
wind tunnels upon scale models of an actual hangar. 
Lieutenant Sylvester's conclusions substantiated those of 
Professor Smith, Dr. Arnstein, and others who have 
conducted similar model tests and proved the existence 
of astonishing conditions, especially in regard to suction, 
which was found to be an important factor. The in 
correctness of the old wind pressure formulas was also 
demonstrated. 

As Mr. Fleming has suggested, it is very difficult to 
secure an appropriation from owners for making tests 
upon a projected type of building. However, the 
current European practice of making model tests, es 
pecially for power developments, has repeatedly demon 
strated their economy, and it would seem that an engineer 
is justified in making every effort to have such an item 
inserted in the estimated cost of the work. 

While it is not certain that such tests would induce us 
to change the recommendations of the sub-committee 
as to loads, surely the work of Messrs. Dryden and Hill 
and of Lieutenant Sylvester has shown that wind pres- 
sures may differ widely from those commonly assumed. 
It is not unlikely that such tests might also settle the dis 
puted questions of what a gust is and how much de 
flection will be produced by a gust as compared with a 
steady load. 

It may be of interest to point out that Lieutenant 
Sylvester's thesis will soon appear as a number in thie 
Rensselaer Polytechnic Institute's ‘Engineering and 
Science Series.” 








Reconstruction of a Large Spillway 
By-Pass of Narrows Dam, Yadkin Rwer, Designed and Built After Experimental Studies 


By Rosert F. Ewarp 


Member AmMerican Society or Civit ENGINEERS 
Hyprautic Encineer, ALuminum Company or America, Pirrssurcn, Pa. 


and called the ‘‘by-pass,”’ is lo- 

cated on the Yadkin River near 
Badin, 40 miles southeast of Salis- 
bury, N.C., and is part of the Nar- 
rows Hydro-electric Development 
belonging to the Tallassee Power 
Company, a subsidiary of the Alum- 
inum Company of America. The 
Narrows Dam, an overflow struc- 
ture, is described and shown in de- 
tail on page 528 of Crvi ENGINEER- 
inc for March 1931. 

In Fig. 1 are indicated the rela- 
tive positions of the dam, power 
house, penstocks, abandoned spill- 
way tunnels, and the by-pass in its 
original form. Also shown is the 
topography of the flat area lying 
between the river's edge and the end 


Te wasteway here described, 


NV the Yadkin River in North Caro- 

lina, in 1917, the Tallassee Power 
Company constructed the Narrows Dam, 
of the overflow, gravity type, arched in 
plan. An auxiliary spillway channel 
100 ft. wide, to carry 150,000 sec-ft., 
was cut around the left end of the dam. 
It was realized that this channel would 
ultimately require a concrete lining, 
but because of the very hard rock through 
which it was cut, and to save interest on 
construction, the work was postponed. 
In 1919 a flood of 35,000 sec-ft. eroded 
so much rock and otherwise so seriously 
damaged the channel that, after an elabo- 
rate study of models, it was reconstruc- 
ted and lined. In 1929 it safely carried 
80,000 sec-ft. in the manner which had 
been predicted by these investigations. 


specific gravity of 2.9, and is very 
fine grained, very hard and dur- 
able, non-friable, and very resis- 
tant to erosion when unbroken. 
However, at the site of the by-pass 
it is very much broken up to a con- 
siderable depth by horizontal and 
vertical joints. As a rule, the joints 
are tight and but slightly weathered. 


BY-PASS TO CARRY NORMAL FLOODS 


In 1915, when plans for the de- 
velopment were being made, inde- 
pendent estimates by a board of 
engineers agreed that it would be 
necessary to provide for a maximum 
flood flow in the river of not less 
than 250,000 sec- ft., or 100 per 
cent greater than any flood for 
which recorded data were avail- 


of the by-pass, over which the water flows to the river. able. This board consisted of A. P. Davis, Edwin S. 
Fickes, John R. Freeman, and James W. Rickey, all 
Members Am. Soc.C.E. The matter of providing suffi- 


All the structures of this development are founded on 
an igneous rock called porphyry or rhyolite, which has a 
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Narrows By-Pass CARRYING 35,000 Sec-F1 
July 21, 1919 


cient wasteway capacity was complicated by the existence 
of a pair of spillway tunnels with a possible maximum 
lischarge capacity of 100,000 sec-ft. 

Chese tunnels, constructed by a predecessor company, 
discharged near the site for the present power house. 
Owing to the shallowness of the river at the dam site, 
it was realized that if they were utilized and the addi- 
tional 150,000 sec-ft expected 
were carried over the dam, a 
very high and expensive secon 
dary dam would be required 
to develop the stilling pool 
necessary to prevent excessive 
and dangerous erosion at the 
toe of the main dam rhis 
secondary dam would seriously 
intertere with the location and 
operation of the power house 


If no stilling pool were to be 
developed, then it would be 
necessary to carry the founda 
tions of the dam very deep to 


make certain that they would 
not be endangered by excessive 


ion and, in addition, the 





ment were made and executed according 

The by-pass was excavated through rock 
which was the same as that on which t}y 
dam was founded. As left by the contra 
tor in 1917, and shown in Fig. 1, the chan 
nel was 100 ft. wide at the bottom and 
in places nearly 100 ft. deep. The board 
of engineers unanimously agreed that the 
bottom of the by-pass would eventually 
have to be lined with concrete but, owing 
to the labor situation then obtaining, and 
with the idea of saving interest charges 
for a number of years, it was decided to 
postpone this work. However, a concrete 
protection wall was built to a height of 
50 ft. for a distance of about 500 ft. on the 
right side, and a heavy concrete apron was 
constructed downstream from the entrance 
gates for a distance of 100 ft. 

The only flood of which a considerable 
portion was taken through the by-pass 
in its original unlined condition occurred 
in July 1919, and lasted three days. At 
that time the maximum discharge through it was 35,000 | 
sec-ft. A photograph illustrates clearly the tremendous 
surging of the water on the irregular rock bottom. This | 
flood tore out an enormous amount of fractured rock 
and so damaged the bottom of the by-pass that there 
after it was necessary to limit the flow through it. Even 
though discharges of more than 2,000 sec-ft. were rarely 
permitted, erosion continued 
at a rapid rate and it became 
more and more evident as time 
passed that, if it were ever to 
handle even a reasonable frac 
tion of its designed capacity, 
extensive repairs would be re 
quired. 


MODEL CONSTRUCTED 


In 1923 a detailed survey 
was made, and typical sections 
from this survey, superimposed 
on the sections as left by the 
contractor in 1917, are shown 2 
in Fig. 2. A model was also 
constructed from the survey 
data by cutting sections out of 
cardboard to scale and moun 


problem of keeping eroded ma 
terial out of the tailrace would ting them in proper position on 
ive t e solved a wooden base. The surve) 
Confronted this situa showed that an average of § [t 
t the board of engineers of solid rock had been washed 
ecided l would be de out of the bottom between 
sirable to a don the spil Stations 3 and 8, and that a 
way tunn els altogether and to large hole was being developed 
excavate a I the left end of NI Burtt Up or Cross SECTIONS OF THE BoTTOM in the vicinity of Station 
he dam a by-pass having a Survey of July 1923 This hole was rapidly being 
scharg upacity of 150,000 cut backward toward the head 
sec-ft., to carry all ordinary flood flows. Water would of the by-pass, as well as laterally, especially toward th 
spill over the dam only during flood flows in excess left bank. 
OO sec-ft., and it was estimated that 87,000 A deep, narrow, meandering channel was also bein 
sec-ft. could pass over safely when the river channel be carved into the original bottom, as traced out by 


w was carry 37,000 sec-ft. Plans for the develop 


string placed on the bottom of the model and her 





ing 

1 TOck 
h th 
itra 

chan 
l and 
board 
it the 
tually 
wing 
, and 
arges 
ed to 
crete 
ht of 
m the 
n was 
rance 


rable 
-pass 
urred 
. At 
5,000 
idous 
This 
rock 
‘here 
Even 
arely 
inued 
came 
; time 
rer to 
frac 
acity, 
e Te 


irvey\ 
‘tions 
posed 
y the 
hown 
; also 
Irve\y 
ut of 
youn 
bn on 
Irve) 
iS ft 
ishe ! 


weer 





tStation9. The bottom of the chan- 
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ited. At the upper end, between Stations 2 and 4, 
lid rock bank opposite the entrance gates had been 
rcut in some places for more than 20 ft. The extent 
is undercutting in 1920 is illustrated as well as 
mditions active in causing it, as photographed about 
wr previously. 
pparently it would be only a question of time before 
vank would be so badly undercut as to result in 
is slides. In the bottom of the channel, especially 
the cut was the largest, the rock was originally in 





AcTION OF DISCHARGE FROM THE By-Pass GATES 
At the Entrance to the Channel, August 1919 


etter condition, but heavy blasting during excavation 


perations had shattered it to an unknown depth. In 
1e vicinity of Station 9, the cut was so deep that all 


naterial with a weathered surface had 


een eroded, and all the exposed rock 
ices were bright and clean. 
\n illustration shows men with 
el rods standing on the cross section 


as left by the contractors, was 
level with the bottoms of the 
rricks, or about three times the 
ght of the extended level rods above 
bottoms of those rods. This will 
some idea of the source of the 
ous amount of material eroded 
leposited over a distance of 1,000 
low the by-pass. 
the entrance of the by-pass 
to Station 8, the actual velocity 
water probably never exceeded 
per sec., but the shattered con 
the rock made erosion rela 
isy. In the vicinity of Station 
increasingly greater drop re- 
far higher velocities Fur- 
the erosive power was tre- 
sly increased by the milling Mopet CARRYING 
| the material picked up from oF 170,000 
For this reason, even though 
seams were absent and 
re watertight, affording the water little chance 
hold,” the rock was rapidly ground away, 


lean, bright surfaces. No blasting operations 





Good Flow Conditions Below the Gates 
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Curr DAMAGE OpposiITE THE DISCHARGE GATES 
Average Bottom Erosion 8 Ft. Below the Apron 


had been carried on within a hundred feet of this area 
and the rock was practically watertight, as the eroded 
pool always remained full of water even though its sur- 
face was several feet above the river. Although one of 
the hardest and densest rocks known—2!/»-in. drill bits 
penetrated not faster than |*/, ft. per hour—it seems 
to have melted away like soft shale before a stream from 
a garden hose. 

In the hope of keeping most of the debris out of the 
tailwater channel, a series of rock-filled cribs had been 
built along its banks and across the path of the water 
from the by-pass, as shown in Fig. |. It became 
apparent, however, that these cribs would be of little 
value during an unusual flood. It was therefore de 
cided to line immediately the sides 
and bottom of the by-pass as far 
down as Station 8, and to protect the 
shattered and undercut left bank near 
the entrance to prevent its complete 
undermining. The lining would de 
prive the flowing water of its most 
effective tool for erosion, the material 
picked up in the upper end of the 
by-pass. 


EXPERIMENTS ON MODELS 
SOLVE PROBLEMS 


While the lining was being placed, 
experiments on models solved the 
problem of turning the water at the 
lower end of the by-pass in such 
manner that it would flow along the 
line marked ‘‘desired line of flow, 
Fig. 1, and enter the main river chan 
nel as far downstream as possible 
Any material that was eroded from 
the flat would then be sluiced out 
and deposited in areas well away from 
the tailrace channel 


rHE EQUIVALENT 
Sec-F1 The lining of the by-pass above 


Station 7 was completed in 1924 and, 
during the time this work was under 
way, the projected experiments on the model were carried 
out. The results obtained in these tests led to the firm 
belief that a satisfactory solution had been found for the 
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problem of properly turning the water and reducing its 
velocity. In accordance with the data furnished by the 
model, the channel downstream from Station 7 was 
shaped and lined with concrete, the work being completed 
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with end contractions. For discharges up to 130,00 
sec-ft., the rating curve for the lower river channe] — 
downstream from the power house and below the out! -t 
of the by-pass—had been fairly well defined by measure- 





aT SrTaTiIon 9—Nearty 40 Fr. Cur Away 
See Cross Section of Station 9 Below 


I ROSION 


in 1925. The full drop of the water from elevation 541.0 
normal water level above the dam) to elevation 360.0 
tailwater level) was then accomplished over smooth 
concrete surfaces, and at the lower end the high velocities 
for ordinary flood stages were dissipated in a cushion pool. 


CONSTRUCTION OF THE MODEL 


It was assumed that the laws of hydraulic similitude 
had been fairly well established and that the performance 
of the model would be a reasonably accurate guide to the 
design of the prototype. In general, the results confirm 
the opinion now generally held that, in dealing with 
turbulent flow at high velocities, or with “shooting” 
flow as it is sometimes called, the principal reliance for 
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accurate design must be placed on the action of carefully 
prepared and intelligently operated models. 
he model was made of dressed lumber on a scale of 
tS. Water was supplied by a centrifugal pump with a 
maximum capacity of 6 sec-ft., measured at the extreme 
downstream end of the model on a sharp-crested weir 


Mopet DiscuHarGcinc Into Srittinc Poor 
Equivalent to 80,000 Sec-Ft. 


ment. For greater flows, water surface elevations in the 
lower channel were set in accordance with a logarithmic 
extension of the rating curve. 

Beyond establishing by experiment the carrying capac- 
ity of that portion of the by-pass above Station 7 and the 
necessity of obtaining uniform channel surfaces to pre- 
vent bad eddies, not much experimental work was done 
for the upper end of the by-pass. With a flow through 
the model equivalent to 170,000 sec-ft. (20,000 sec-ft. 
more than the desired capacity), there was a remarkably 
slight disturbance at all points in the upper end of the 
by-pass, and the test showed that the entrance as designed 
and built was ample to provide for the expected maxi- 
mum flow. The results of the experiments were par 
ticularly gratifying in that they showed almost no surg 
ing along the wall opposite the gates. 

As will be noted from the plans and pictures, a very 
large part of the water is forced to make a relatively 
sharp turn after passing through the entrance gates, and 
this is accomplished at maximum flow with almost no 
disturbance and with no weaving of the water back and 
forth across the channel, as often happens in wasteways, 
which the water is compelled to enter at a sharp angle. 
Data obtained from the model were used in determining 
the correct height of the walls, and in this respect alone 
the model paid for itself many times over. It was found 
that the old wall on the right side had been built from 
15 to 20 ft. higher than necessary, and the same excessive 
height probably would have been repeated on the left 
side if the data from these experiments had not been 
available. 

For that portion of the by-pass below Station /, 
called the chute, it was found necessary to try a number 
of types of models with several variations of each type 
More than one hundred conditions were tried and over 
two hundred pictures were taken during the course of the 
experiments. 


TYPE OF CHUTE ADOPTED 


As a result of the long series of experiments just men- 
tioned, it was found that the most satisfactory manner 0! 
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ing the water into the desired path would be to start 
turn at the upper end of the chute, where velocities 
e relatively low. This was accomplished by intro- 
ing a fairly sharp angle into the left wall near Sta- 

7, by slightly 
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The action of the model, with a pool at the end of the 
chute 300 ft. long and excavated to elevation 355.0, is 
also illustrated. The high velocities were absorbed 
without the development of whirlpools, as in other 

models. There was no 














| concentration of flow 
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the current was di- 
rected straight down- 
stream, parallel to the 
left bank, with no 
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fhus the experi- 300 80 0 8+50 9-00 
ments and studies re- 
sulted in the Type A-1 
chute shown in plan 
and section in Fig. 3. 
Unfortunately, in the 
prototype, the loca- 
tion of the left wall 
that produced the best 
action fell along the 
center of the little 
canyon, which had al- 
ready been excavated 
by the flowing water, 
and this made con- 
struction very expen- 
sive. However, the 
action of this model 
indicated that mo | 5) ee nonce 
training works would Vic. "teomecsw tweens 


Perpendicular tne erected at 


447 790 to © By pass 


be required down- Fic. 3. By-Pass RECONSTRUCTION DeTaILs 
PROFILE SHOWING ELEVATIONS OF FLOOR AND GROUND AT SECTION A-A 
Also East Wall Elevations at Top and Floor Intersection 


stream from the chute 
and, as the structure 
was narrower than 
any other form of chute tried and could be built entirely 
within the limits of the existing channel, it proved in 
the end to be cheaper than its nearest competitor in 
point of performance. 


STILLING POOL AT END OF CHUTE 


lo prevent high velocities at the end of the chute from 
ontinuing downstream, and to reduce the erosive ac- 
hon on the channel, it was deemed advisable to develop 
cushion pool capable of absorbing the energy of moder- 
ate-sized and frequently occurring floods. However, it 
was not considered economical to attempt to provide a 
ushion pool to handle the maximum possible flood, both 
cecause of the enormous size of the pool which would be 
«ied for that purpose, and because it would probably be 
decades before such a maximum flood would occur. 
‘| was considered inadvisable to try to provide a pool 
acequate to cope with 150,000 sec-ft. through the by- 
pass, as it had been found by experience that 50,000 
se--1t. could be handled over the crest of the dam without 
“Tous erosive effects. By allowing this amount to pass 
‘\r the dam, it would be necessary to take only 80,000 
ss. 't. through the by-pass in order to provide for the 
ar<-st flood of the previous century. The next thing to 
ne then was to determine by experiment the size of 
which would be adequate to take care of 80,000 

‘. down the by-pass. 





tailrace cribs. The 
effectiveness of the left 
wall at the upper end 
of the chute in crowd- 
ing the flow toward 
its center is made 
apparent by the very 
marked hump of the 
water along the center 
line. 

The cross sections 
in Fig. 4 show the 
actual water surface 
on transverse sections 
at the lower end of 
chute Type A-l as 
compared to the next 
best type of chute 
tested for flows of 
150,000 sec-ft. In 
Type A-1, the maxi- 
mum depth of 20 ft. 
occurred 45 ft. from 
the left wall, whereas 
in the next best, Type A, the maximum depth of 26 ft. 
occurred at the wall. The most difficult problem was 
the elimination of the ‘‘crowding’’ along this wall, and 
the search for its proper solution was the principal reason 
for the use of so many variations in the models. 

It would have been highly desirable to widen the chute 
at its lower end to 200 or even 300 ft. in order to thin 
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Fic. 4. COMPARATIVE WATER SuRFACE Cross SECTION 
Model Types A-1 and A 


out the sheet of flowing water, but experiments on the 
model showed plainly that, because of the high velocity, 
it would be impossible to get the water to spread to any 
extent. The practical limit of width at the lower end of 
the chute was found to be about 135 ft. With an average 
velocity of 75 ft. per sec., this means that, with maximum 
flow, the average thickness of the sheet of water at the 
end of the chute is more than 15 ft. It is difficult to con- 
ceive the enormous power inherent in a sheet of these 
dimensions flowing at a velocity of more than 100 ft. 
per sec. 





CONSTRUCTION OF THE CHUTE 
The chute was built substantially along the lines 
established by the model The left, or east wall, in 





MPLETED CHUTE 


END OF THE C 


Flood of October 1929 


s N BASIN AT 

After the 80,000 Sec-Ft 
places 3S ft. high, was designed as a monolithic retaining 
wall backed by rock fill; and the floor of the chute, formed 
of concrete, was carried down to elevation 358.0, termi- 
nating on, and covering, part of the bottom of the 
cushion pool. As now excavated, the pool is adequate 
to cushion a flow of 80,000 sec-ft. without undue erosion. 
In time it will be enlarged to take care of much larger 
flows, the enlargement being the result of passing flows 
increasingly greater than 80,000 sec-ft. and depositing 
the eroded material under complete control. It is 
estimated that the additional eroded material will not 
be more than can be stored in the river channel without 
seriously raising the tailwater level. By letting nature 
do the work of enlarging the pool, it will ultimately be 
shaped accurately to fit the varying conditions of depth 
ind velocity of the incoming water 


Owing to the great variation in temperature from 
) to 130 deg. fahr.—to which the concrete would be 
subjected, the walls and floor were carefully subdivided 


joints located so as to come in the thinnest 
Along the edges of each block, 


sections Of the concrete 


sunk into the rock at 5-ft. intervals, to 


we rOoas we; 

1 depth sufficient to develop their full tensile strength 
Aside ft few hair cracks less than 5 ft. long, no 

shrinkage icKS ive een detected in the concrete 
At t beginning of the work, oakum and asphalt 
‘ expans s Ww ~t ut late the ints 
we j T ~ T Ss lle ~ wl e the 
‘ " y pla se ha Dp ed to be 
As expected, the asphalt joints 
' locities and require 

RMAN HE COMPLETED STRUCTURI 
pletion of the by-pass was followed by several 
ears subnormal flow, and it was not until 1929 that 
he structure could be tested by flood flows of a mag 


ude comparable to that for which it was designed. A 
the photographs of the completed chute 
with those showing the model indicates that the general 

tion of the prototype was portrayed by the model with 
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a high degree of accuracy. There is much more surfac 
agitation of the water in the prototype than in the mode] 
a condition that has been noted by observers on other 
models; but the ‘“humping”’ of the flow toward the center 
line of the chute is identical in both. The action of th, 
water in the stilling pool, with 80,000 sec-ft. flowing 
through, is not quite the same in the prototype as shown 
by the model, because in the former only 34,000 sec-ft 
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IN ACTION 


RECONSTRUCTED CHUTE 
Hump Near Center Line with 68,000 Sec-Ft 





were being taken over the dam, while in the model the 
experiments were made with a water surface in the poo! 
based on 50,000 sec-ft. coming over the dam. The rela 
tively smaller cushioning effect in the prototype is mac 
evident by a much greater disturbance in the pool. 


PRACTICAL CONCLUSIONS 


Experiments made during the course of this particular 
work did not add materially to theoretical knowledge on 
the subject of erosion, but they did point the way ver) 
clearly to the following solutions of the problem 
hand: (1) reducing the erosion to a minimum; (2) di 
recting the flow so as to prevent the filling-up of th 
tailrace channel; and (3) preserving the by-pass channe! 
so that it would function when required. 

he most important lesson taught by experience wit 
the by-pass was that no hydraulic problem involving u! 
precedented conditions in the flow of water at high v 
locities should be considered properly solved until pr 
posed designs have been checked, and possibly revised 
by experiments on operating models. It is surprising 
how frequently and to what an extent preconceived ideas 
may be modified. It is true that previously there has 
been some difficulty in getting locations where such © 
periments could be made at a reasonable cost but, wit 
the establishment of permanent laboratories devoted t 
this purpose, the building of costly temporary outdoor 
laboratories may now be avoided, and experimental wor 
may be carried out at a very reasonable cost, consider: 
the importance of the problem. 
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Great German Hydraulic Laboratory 


The Research Institute for Hydraulic Engineering and Water Power 


By Hunter Rouse 


TRAVELING Fe_tow in Hypravutics 


Massacuusetts INstirure or Tecunotocy, CAMBrRipGe, Mass. 


) Oskar von Miller, founder 
T f the renowned Deutsches 

Museum at Munich and re- 
sponsible for the development and 
perfection of the Bavarian power 
system, is given first credit for the 
movement that has led to the crea- 
tion of the world’s largest open-air 
hydraulic experiment station. En- 
cineers and investigators, for dec- 
ades the sponsors of exceedingly 
small-scale experiments, had begun 
to realize the limitations and possi- 
bilities of error in model study re- 
juiring complete dependence on the 
theory of similitude, and they 
turned hopefully to a means of 
vindicating theory and practice in a 
more conclusive manner. 

In April 1926 was organized the 
Research Institute for Hydraulic 
Engineering and Water Power, 
latest of the many branches of the 
Kaiser Wilhelm Society for the 


LTHOUGH the developed theory of 
<4 the similitude of models has been 
proved to be a useful tool in hydraulic 
investigations, it is often difficult to 
accurately determine the factor of con- 
version. This great laboratory at Wal- 
chensee, by experimentation on models 
ranging from small scale to full sized, 
will give further confidence to the results 
of the study of small models and will 
bridge the gap between theory and prac- 
tice. Because of its capacity for experi- 
ments on large-scale models and for de- 
termining the effect of the scale of models, 
it has been characterized as the greatest 
hydraulic laboratory in the world. In 
this paper, Mr. Rouse also records the 
comparative results of initial experi- 
ments on waler-measuring devices 
checked against volumetric measure- 
ments. More detailed results in com- 
plete form will be printed in the ‘‘Pro- 
ceedings” of the American Society of 
Mechanical Engineers this fall. 


scale, an assistant is generally able 
to take complete charge of a single 
experiment, and without help carry 
to completion both the actual 
handling of the model, once it 
is built, and the resulting com- 
putations. Here at Walchensee 
the work is on so great a scale that 
it requires the combined efforts of 
from three to ten experienced men, 
and more than one series of experi- 
ments is seldom in progress at a 
given time. Since accuracy depends 
upon weather conditions, when 
these are favorable an experiment 
is carried through to completion 
without stopping, often requiring 
uninterrupted work in shifts for 
from twenty to thirty hours. 

An all too prevalent belief is that 
the Walchensee laboratory is 
attempting to establish the falsity 
of the theory of similitude, and the 
error in this assumption cannot be 





Promotion of Science. Contrary to 

the prevailing custom of placing laboratory management 
under the staff of a technical university, the new insti- 
tute was made an independent organization, financed by 
such bodies as the national government and the State 
{ Bavaria, the City of Munich, and a number of private 
power and industrial concerns, in return for the privilege 
{ experimental investigation. 


ORGANIZATION PURPOSES AND METHODS 


lhe search for a desirable location for the new station 
was governed by several factors: constant water supply 
n sufficient quantity to provide for all future needs; a 
arge unobstructed land area to permit favorable layout 
i the long canals and river channels; and proximity to 
‘he Munich headquarters and to as many of the larger 
aydraulie works as possible. The region just to the south 
‘ the Walchensee, a lake some fifty miles from Munich, 
¢ foot of the Bavarian and Tyrolean Alps, was finally 
ted as fulfilling these requirements to the greatest 
‘cgree. Actual construction was begun in 1928, and by 
© spring of 1930 the installation of the basic equipment 
Seen completed and preliminary rating experiments 
were under way. 

.wo former assistants of Dr. Thoma’s laboratory in 
\lunich technical university are at present responsi- 
‘or the activities of the Research Institute: Dr.-Ing. 
Mirschmer, as Director, and Dipl.-Ing. B. Esterer 

* Supervisor of Experimentation. 
: laboratory where the models are on a very small 


too highly emphasized. On_ the 
contrary, its work proves that this theory is really a 
dependable tool, once its factors of conversion have 
been experimentally determined. In the past there has 
been little opportunity to vindicate the blind reliance on 
similitude in the accurate study of water flow, where 
the scale is often reduced a hundred times and more. 
Until this is clearly illustrated by experiments on the 
same structures, with models varying from very small 
to practically full sized, many engineers will continue to 
mistrust small-model study. 

On the other hand, there are demands which only a 
station of the Walchensee type can meet—perfection of 
flow-measurement methods for commercial use, tests of 
canal forms and linings, siphon experiments where the 
atmospheric conditions cannot easily be reproduced to 
scale, and other experiments of a like nature. Although 
other experimenters hold that small-scale indoor equip- 
ment provides the greatest accuracy, it is claimed by the 
leaders of the institute that increasing the size as they 
do involves little sacrifice of exactitude in measurement, 
and that this is offset by greater proximity to actual con- 
ditions. 


THE EXPERIMENT STATION 


From its source in the Alps of Tyrol, near Innsbruck, 
the Isar River flows over the German border and takes 
a northerly course toward Munich. Just before the 
village of Kriinn, somewhat more than five miles above 
the Walchensee, the Isar Valley forks, and the river 
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takes the deeper route to the right so that it passes com- 
pletely around the eastern side of the Walchensee. 
This lake, roughly triangular in shape, 3'/; miles 


long and 640 ft. in depth, has a mean surface level 660 





Fourts Secrion OF THE EXPERIMENTAL CANAL 


North from the Titration Scaffold, Salt-Velocity House at Right 


ft. higher than that of the Kochelsee, little more than a 
mile to the north. The Walchensee Power Plant takes 
complete advantage of this excellent site, and not only 
draws the entire discharge from the Walchensee, but 
also diverts the normal Isar discharge of from 15 to 25 
In winter a minimum 
of 5 cu. m. per sec. (175 sec-ft.) is reached. 

Chis borrowing of water from the Isar is accomplished 
At the valley fork near Kriinn, as is shown 
in Fig. 1, a small regulation reservoir has been con- 
structed, so that in dry seasons the total flow of the 
river may be diverted through a concrete canal and 
tunnel system into a small pond, the Sachensee, two and 
one-half miles from the Walchensee, and thence a mile 
farther through an open-cut channel to the point where 
the Obernach stream enters the valley. Here the channel 
ends, and its discharge joins that of the Obernach and 
flows in its bed to the Walchensee 

Just below this juncture, the Obernach bends away 
from the highway, circling back parallel to it again at a 


cu. m. per sec. (530 to 880 sec-ft.). 


as follows 


point half a mile farther downstream. This bend, 
with the highway on the other side, encloses a flat 
section of land of about 10 hectares (25 acres), which was 


chosen by the institute as the most nearly ideal station 
site in the region. Here is ample space for the develop- 
ment of large-scale layouts and a constant water supply 
sufficient for all purposes 

Due to a steady fall in the valley, amounting to 66 m. 
217 ft.) from the Sachensee to the Walchensee, future 
expansion of the Bavarian power system calls for a new 
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plant at the southern end of the Walchensee, making 
use of this head by means of still another diversion can.) 
with a branch of the institute station at this lower point 
for turbine and other high-head experiments. In this 
way the laboratory will have grounds, equipment, and 
water-supply facilities which, as a whole, will surpass 
any existing in the world. 


STATION LAYOUT 


At a point some 60 ft. above the weir, where the Isar 
diversion channel discharges into the Obernach waters, 
is the intake canal for the entire laboratory supply, as is 
shown in Fig. 2. The flow is regulated by two hand- 
or electrically-driven vertical gates, 3.5 m. (11.5 ft.) 
in width and rising to a maximum height of 2 m. (6.56 
ft.), admitting from 8 to 12 cu. m. per sec. (280 to 425 
sec-ft.), depending on the Isar discharge. This water 
is carried about 350 ft. through the concrete canal 
parallel to the highway and discharged freely into the con- 
crete stilling basin at the upper end of the supply basin. 
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Isar Diversion Canal, Experiment Station, and 
Turbine Research Station 


Since this basin may serve as many as four or five 
future side channels to separate experiments, it 14s 


TT 


been given a capacity of 2,500 cu. m. (88,250 cu. ! 
with a 10-m. (32.8-ft.) constant-head weir and a !|-™ 


Tr. 


drainage gate at the west end, wasting into the Oe! 


nach. This basin is unlined, with a side slope of | 
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coarse gravel and clay in the soil withstanding the 
sion to a fair degree. The main canal, with a capacity 
| cu. m. per sec. (141 sec-ft.), runs almost due north 

m the mid-point of the outer bank of the supply 

.in for a distance of 575 m. (1,889 ft.). 

(he first three sections, approximately 280, 475, and 

ft. in length, respectively, have the same trapezoidal 

ss section, 9 m. wide at the top, 3 m. at the bottom, 
and 1.5 m. deep. At first all three were simple earth 
~anals, but the second has since been given a lining of 
tar-bound gravel of grades varying at intervals through- 
out its length. The stilling basin at the end of the third 
earth canal has been made of concrete, extra large to give 
sufficient energy reduction at the beginning of the fourth 
section. 

it is in this fourth section, which is pictured, that the 
principal flow researches of the institute have been 
conducted. Its sides and bottom are of concrete, un- 
finished except for the stripping of the wooden forms, 
and are provided at frequent intervals with boarded-in 
stop-log grooves for temporary bulkheads in the seepage 
tests, weir insets, and stilling screens. The entire length 
is provided with numerous standpipes inbedded in the 
concrete, and with gage pits just outside the channel for 
the two different systems of water-level observation. 

Outflow at the lower end may be measured on a sharp- 
crested, suppressed weir, adjustable to various eleva- 
tions. Here the flow discharges into a fore-basin with a 
capacity of 96 cu. m. (3,390 cu. ft.) below the outlet 
sills, plus 72 cu. m. (2,543 cu. ft.) with outlets closed. 
There are two outlets to the fore-basin, symmetrically 
arranged and controlled by two Tainter gates to turn the 
discharge into either the waste channel leading back into 
the Obernach, or into the large measuring basin. 

The measuring basin has a usable capacity of 1,500 
cu. m. (52,000 cu. ft.), is of finished concrete, and has 
recently been given a '/, to */s-in. coat of bituminous 
waterproofing to eliminate all seepage. Its outlet is into 
the waste channel through a single vertical gate. 

A concrete control house with windows on three sides 
commands a complete view of the canal and measuring 
basin. In the basement are transformers reducing the 
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potential of the main supply from 6,000 volts to either 
380 volts three-phase, or 220 volts single-phase; con- 
vertors to direct current; and storage batteries. On the 
first floor are other electrical connections, consisting of a 
switchboard for direct current varying in potential from 
2 to 40 volts, an electric clock sending impulses every 
second to all parts of the station, and a telephone. Here 
also are the controls for the gates leading from the fore- 
basin and the measuring basin, the time of movements 
being recorded chronographically. Instruments for 
recording current-meter turns and salt velocity curves 
may be operated here as well. 

The entire plant is connected by telephone so that all 
points are in communication throughout experimenta- 
tion; and electric lines, the length of the major canal, 
provide current for both lighting and electrical measuring 
methods. Since this original canal parallels the main 
highway, there is ready access to all points by wagon 
or truck. Bicycles and motorcycles owned by the assis- 
tants provide transportation to and from the more dis- 
tant points without loss of time. 


VOLUMETRIC MEASURING BASIN 


Claims by the institute directors of an experimental 
accuracy equal to that of any of the small-scale labora- 
tories have their foundation in the thorough, painstaking 
planning of each experiment before the run is started; 
in the use of instruments that are probably among the 
finest that have ever been developed for this purpose; 
and in patient, capable analysis and compensation for 
all unavoidable error. Care and foresight in the arrange- 
ment of all the details of layout and procedure have 
produced an exactitude that is extraordinary in such 
large-scale work. 

Whereas most other laboratories depend for their 
standard on the mean value of a number of comparative 
methods of measurement, the Research Institute 
measures volumetrically the water that passes through 
its canals during active experimentation with apparatus 
that is even more accurate than conditions require— 
a calculated and proved error of +0.1 per cent is the 
maximum that is present. 
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Before the measuring basin was used in the first series are iron standpipes 2 in. in diameter, rising about 4 ft 
rating curves were above the ground. Pointed metal rods of known lengt! 
f are inserted in these pipes, insulated from them | 
computation of its capacity with relation to the depth wooden balls fitted tightly on the rods but sliding easil 
actual tabulation of gage through the pipes. Each rod is hooked to a metal sca! 
reading by vernier to 0.1 mm. and lowered until 


Ol experiments, two comparative 
jlotted—-one from careful measurement and geometrical 


of the water: and the other by 
readings as quantities of water, measured by weight, 





READING WATER ELEVATION ELECTRICALLY 


+ | RI As FILL 
y it Right, For " Foreground Electrode for Salt-Velocity Flow Measurements Also Shown 
vere successively introduced. Water was pumped from touches the water surface in the standpipe. Contact is 
e canal into the balance tank, weighed, and discharged given electrically through a pair of head-phones, current 
to t n. Gage readings were made for each coming from the line along the canal and passing through 
lifferent water und in the fore-basin, and when it the circuit formed by the rod and pipe as terminals and 
vas f city it ter were discharged into the water between as a conducting medium. A sharp 
t rocess repeated until the buzz is heard the instant the point touches the water 
ea | bee ited to depths varying from 
a. aie om ren halnids add hand Ganaieal INITIAL MAJOR EXPERIMENTS AT THE STATION 
OOK ensitive to 0.01 per cent Simultaneous measurements of flow through the 
the actual tim ng the measur- concrete canal by means of the four leading European 
ng ba practically removed by the absolutely and American methods composed the first series of 
rm nstruction of the fore-basin and the studies by the Research Institute. The sharp-crested 
la tes ar upled together so suppressed weir, the Allen salt-velocity, the chemical 
that it exactly the same or titration, and the current-meter methods of calcula 
stant, o1 st the same rate that the other tion of discharge were all tested for five different rates 
r ta ude when of flow, all based on the volumetric record taken at 
T ; st position, and is the measuring basin several times during each run. By 
t Ll pape on that means of these tests the original installation on the 
grap record station grounds was used to the fullest advantage, and 
measuring at the same time basic practice was investigated with an 
! irranged to accuracy that had never before been attained 
‘ ind reading \ steel weir crest, of standard form, was bolted to a 
" ible wooden beam so that it might be raised or lowered in 
These gages the stop-log groove at the lower end of the concret 
s for the fore canal, the space being boarded in and caulked to water 
1 i it ind six tightness Chin boards set into the grooves above the 
ing 0 m1 crest preserved the smoothness of the walls and, at t! 
5 t Lore same time, gave free passage of air to the steel ventila 
tion sheet at the downstream side of the crest. An open 
\t ‘ rete canal are hook U-piezometer served as a check on the completeness 
g : \ : suring basin, but ventilation 
ited i iividual pits beside the canal Che last 
' ; ; readings alternately at the right ALLEN SALT-VELOCITY METHOD 
the weir by a simple vaive action Apparatus for the injection of a salt solution, according 
B ga s the same inlet connections, but differs to the Allen salt-velocity method, was located u! 


he western canal wall shelter about 60 m. from the head end of the canal 


. tS 


isisted of a 640-liter (22.6-ft.) tank in which a satu- 
ed solution was mixed; a 1.2-hp. gasoline pump and 
mpressed-air tank; and a third container in which the 
ution was held under a 10-atmosphere pressure prior 
injection. Injection was made through spring valves 
the upstream side of the pipe system. 
Electrodes, each consisting of six galvanized iron 
pes */s in. in diameter, were set in sockets in the canal 
| at four points below the injection apparatus. Each 
pe was about 42 cm. (1.4 ft.) from the next, so con 
ted electrically as to give opposing terminals alter- 
itely across the section. It is interesting to note that 
Allen method was practically unused in Germany 
til its study by the Research Institute in 1928. 


CHEMICAL OR TITRATION METHOD 


[he principle of flow measurement, through chemical 
inalysis of discharge before and after the introduction 
f a salt or similar solution, has in the past taken various 

rms, all apparently highly complicated and requiring 
onsiderable time and trouble and the assistance of a 
trained chemist. The experience of the institute is that, 
f all four methods tried, titration gives the most ac- 
urate results in the shortest time, although handled 
entirely by a mechanical engineer, and is well adapted 
to measurements where all other methods are practically 
impossible. 

For the injection of the salt solution at the station, the 
scaffold and system of tanks illustrated was constructed 
ust above the end of the last earth channel. A saturated 
solution was mixed in the 2-cu. m. (70.6-cu. ft.) tank on 
the upper platform, and below the outlet pipe from this 
tank was placed a constant-head apparatus. 

At the beginning of the run, the flow was regulated 

til conditions became constant. The discharge, 

liters (quarts) per sec., was then directed into the 
ilibrated tank for about 3 min.; next into the injection 
pipe throughout the run for 20 to 25 min.; and, at the 
end, back into the calibrated tank. In other words, not 
nly was a practically constant head maintained, but the 

w was measured volumetrically twice during the run. 

Che injection took place just upstream from the large 

nerete tumble bay, which gave a good mixture of the 
solution with the canal water. Just below the bay where 
three wooden stilling screens at the beginning of the 

nerete canal. Samples were taken at a point about 

m. (184 ft.) downstream from the injection point by 

ins of a hand pump and a long pipe whose intake 

be placed at any point in the channel cross section. 


the 
pean 
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PORTABLE GAGING APPARATUS DESIGNED 


r the purpose of gaging small streams, a portable 
tant-head discharge apparatus has been devised. 
tank is of light steel construction and may be carried 
on a wheelbarrow, the only other materials 
ssary being the bags of bulk salt, a mixing pail, and 
umpling bottles. 
s portable apparatus makes the method highly 
to gaging in mountainous country, where cur- 
eters are of little value. Several small streams in 
irian highlands were rated by the institute to try 
thod, with such success that two of the assistants 
three months in the fall of 1930 rating streams in 
istrian Alps for the Tauernwerk Power Project. 
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Mellet’s system of chemical analysis has been adopted 
by the institute for the determination of flow values 
from the samples taken. It deals only with relative 
values rather than with an actual quantitative calcula 
tion of the salt in each sample. The various solutions 
are first diluted with distilled water so that all are of 
approximately equal concentration. Equivalent 
umes are evaporated over an electric stove, potassium 
chromate as an indicator added in equal amounts to each 
concentrate, and silver nitrate of constant concentration 
added from a calibrated burette until each solution is 
brought to exactly the same reddish hue. 


vol 


CURRENT-METER METHOD 


A small wooden bridge with wheel grooves was built 
across the concrete canal 21 m. (68.9 ft.) upstream from 
the end weir, to carry the steel meter carriage. The 
meter was bolted on to a stream-line shaft adjustable 





4 SHARP-CRESTED WEIR 


MEASURING DISCHARGE OVER 


Piezometer Indicates Degree of Ventilation Under the Sheet 


vertically by crank and windlass, so that it might be 
moved to any point in the canal section. 

In these first experiments, eflorts were made to com 
pare the action of several different types of meter—a 
number of vane and propeller Ott instruments, 12 and 
18 em. (4.73 and 7.09 in.) in diameter; and an old-model 
Price (Gurley 1903), each receiving identical tests. As 
the Price meter was 28 years old, only the results of th 
When the current mete 
velocity 


other meters were published 
was used for the determination ol 
for titration and weir, thre 


distribution 
for other methods, that is, 
meters of the same type were used together on the same 
shaft. 

Five different 
cu. m. to 4.0 cu. m. (17 
selected for study, the he: 
at the beginning of each run to give as nearly as possible 


rates of discharge, from 0.5 
7 to 14 


idgate on the canal being set 


varying 
L.O cu. it 


per sec.), wert 




























[rrRATION INJECTION APPARATUS 
Salt Solution Injected Under Constant 
Head with a Volumetric Check 


the discharge determined upon, A 
period of two hours was allowed for 
the flow to become constant, after 
which readings on the various gages 
throughout the length of the canal 
and at the measuring weir were 
begun and continued during the run. The current 
meters were used first, while the measuring basin was 
being filled. The salt-velocity method was applied next, 
immediately following the filling of the basin; and titra- 
tion completed the sequence. This procedure was carried 
through three times for each run. 

In the event of rain, the run was stopped and con 
tinued as soon as the weather permitted. At the termi- 
nation of each run the results of the weir discharge and 
the measuring basin records were rapidly computed, so 
that, in case of appreciable error, the run might be im- 
mediately repeated under the same 
flow conditions. Approximately a 
month was required for the five 
runs. All data were then taken to 
the Munich offices, where the calcu- 
lation of the results was carried out 
by a staff of six assistants during 
a period of about six weeks 


RESULTS OF INITIAL EXPERIMENTS 


Accuracy of weir measurements 
depends on two inter-related quali- 
ties—the existence of uniform flow 
conditions with a weir of standard 
dimensions, in good condition; and 
the use of a reliable formula for dis- 
charge computation 

Since the four accepted formulas 
were derived from experiments con- 
ducted in laboratories to scale, the 
outcome of the institute tests seems Banas 
to substantiate the doubt that exists 
with regard to the use of the sharp 
crested weir formulas for large discharge, calling ob- 
viously for considerable research with the weir at full scale 
under greater heads than those which have so far been 
investigated 

Both Ott “Texas” meters gave excellent results, each 





PORTABLE INJECTION TANK 


For Measuring Flow from a 
Melting Glacier 
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rating slightly under the actual discharge. The Pri 
meter’s average error of 1.845 per cent greater tha 
actual discharge was at first attributed to the con 
paratively small cross section of the canal, but a larg 
Ott meter showed an average error of only —0.378 
per cent. It is, of course, pointless to base comparis: 
on the action of a meter 28 years old, in however go 
a condition it may be. The negative errors of 0.3 per 
cent and 0.6 per cent are a proof of the accuracy of th 
Ott instruments. Nevertheless, accuracy depends on thy 
rating of the meter prior to use, since it is only after 
careful and dependable rating that a 
meter can be so reliable. 

In the salt-velocity method, nearly 
all values were lower than the actual 
discharge, and a great number of in- 
dividual tests was necessary before 
the average reduced the error to a 
satisfactory point. The error of this 
method, 1.2 per cent, was the greatest 
of all three. A further drawback to its 
practical use is the impossibility of de 
termining before hand the most favor 
able location of the electrodes. Experi- 
ence in penstock tests at the Walchensee 
Power Plant led to the same conclusion 

Most consistently accurate of all was the titration 
method, the departure being almost equally distributed 
above and below the measuring basin data, and giving 
average errors of only +0.03 per cent and +0.06 per 
cent, respectively, for a mean of all points in the canal 
cross section and a weighting of each sample to the exist 
ing velocity at that point. Since the current meter is 
suitable only for uniform flow conditions and the titra 
tion method depends on turbulence for satisfactory mix 
ing of the concentrated salt solution with the discharge, 





AND CARRIAGE FOR CURRENT-METER MEASUREMENTS 
Near View of Rod Supporting Current Meters 


the two methods cover well the field of stream gaging 

Other tests are under way or have been completed, 
among them those on canal flow, on the measurement 
of power-plant penstock discharge, on a model spillwa) 
crest, and on the deposit of sediment by the Isar Riv: 
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ha Marine Oil Well Construction 
3 3 Special Foundations and Platforms Required for Drilling in Submarine Oil Field 
ison By T. Farrance Davey 
ood Associate Memper American Society or Crvit ENGINEERS 
per ResipENT EnGINeerR, Quinton, Cope anp Hitt—Leeps anp Barnarp, Encineers Consovipatep, Los ANGELES 
the 
the \ the usual oil field on dry land, ALIFORNIA oil fields have been to the waves, a new factor, the 
fter derricks are supported at the found to extend out under the effects of which vary considerably 
at a four corners on pyramidal con- Pacific Ocean. In the Santa Barbara with the locality. The chief de- 
e footings. In designing these Channel extensive drilling operations structive effects encountered from 
arly tings, consideration must be save continued for a number of years, this source are wave impact and 
tual viven to the type of soil, the dead and as the field becomes one of proved uplift, erosion, sand scour, and cor- 
in- veight of the derrick and the pipe value, and wells are carried to greater rosion. 
fore vhich may be stacked up in it, the depths, more permanent and substantial Waves of the purely oscillatory 
oa rturning moment imposed by derrick foundations will be required. type, that is, very deep ocean 
this wind load, the direct pull of the A mumber of types of construction, which waves, will not be encountered be- 
test sting cable, and the reaction at shave been built either in the pounding cause of the economic limit to the 
> its hoist end. surf or farther offshore at depths of depth of water in which derrick 
'de- [he floor of the derrick carries the water up to 100 ft., are here described structures can be built. Such wave 
vor- tary table and the pipe stack. It and their construction explained. The lengths range from 150 to 3,000 
peri- upported by struts that extend application of the caisson type of foun-  ft., the wave base being approxi 
nsee irectly to mudsills on the soil, the dation to oil-field construction is neu mately an equal number of feet 
ruts being made of timber or, in depth. At the wave base, the 
tion preferably, of steel or concrete to resist fire. Where the orbital motion of the water particles is zero. However, 
uted rrick is built on the side of a hill, these footings may at water depths less than the depth of the wave base, 
ving iry in height, or they may be brought to grade by the friction of the bottom retards the motion of the 
per uilding on top of them a steel superstructure of braced wave particles, and a higher wave or shorter length 
anal or I-section columns. The area directly under the results. Thus the wave ultimately begins to turn over 
xist- tary table and surrounding the casing is enclosed to in a cusp or breaker, and becomes a translatory wave 
er is a drainage sump and operating chamber for as- with a velocity approximately equal to 
itra- nbling valves and fittings while drilling isin progress; = = He , 
mix- s called the cellar. e( H +h) 
irge, te i a 
PROTECTION AGAINST WAVE ACTION l+| > 
\ (7 + 5) 
. Recent explorations for oil under oceans and lakes have 
to the adaptation of such structures as are used where g = 32.17 ft. per sec.; H = depth of water below 
r lighthouses and bridges to the services of the oil trough of wave in feet; and # = height of wave in feet. 
id for the foundations of oil derricks. Higher and The worst conditions of wave impact are caused by a 
deeper foundations wind of maximum 
' are necessary, and _ velocity approach- 
fi these accentuate ing the shore along 
overturning mo- a maximum length 
ments and presenta of fetch, coinci- 
considerable surface dent with a falling 
ging 
eted, 
ment 
lwav Birdseye View Storage Facilities In Operation 


COFFERDAM TYPE OF FOUNDATION FOR BEACH LINE 
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rent with a velocity of abou: ? 
per cent that of the wind, 
flowing in a direction of about 
20 deg. to the right of the wind 
in the Northern Hemisphere, 
will be set up. Local conii- 
tions on the coast line wil] 
deflect this current more or 
less from 0 to 53 deg. 


WAVE PRESSURE 


Under these conditions, a 
fetch of 30 miles, a wind veloc- 
ity of 50 miles an hour, a higher 
high tide, and a falling barom- 
eter will increase a mean high 
tide of 5 ft. to 12 ft., with break 
ers 12 ft. high and a velocity of 
28 ft. per sec. Assuming that 
such breakers traveling at their 
maximum velocity reach ex- 
posed surfaces, a normal pres- 
sure of 1,500 Ib. per sq. ft. may 
be expected on a plane surface 
and spray will be thrown 20 to 
30 ft. in the air. Although 
these conditions are excep- 
tional and abnormal, they may 
be expected on rare occasions. 
At the same time offshore con- 
ditions will be less severe, with 
lower waves which are more os 
cillatory in action, the horizon- 


Fic 


barometer and a period of high tide. It has been esti- 
mated that the tide itself is increased in height by 
approximately 13 in. for a drop of 1 in. of mercury and, 
on the Pacific Coast, it may be expected that a water cur- 





l MARINE OrL-WELL FOUNDATION ON BEACH 


Storage Facilities Inside of Cofferdam 
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Wood-Pile Supports 


Small Validating Oil Well 
CONSTRUCTION IN TEMPORARY AND SHALLOW 


tal movements of the particles 
being reduced approximately 
in geometrical progression as 


the depth increases in arithmetical progression. 

The rigid structure necessary to withstand this fore 
will naturally have such a short period of vibration 
that the comparatively long period of the waves, up to 





Well in a Shallow Field 
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out 2 sec., will have little effect on the foun- 
‘ion. If, due to poor foundations, the 
ucture is unstable, vibrations and im- 











































































































wind ot may be transmitted to the derrick 7 . my 
here, self and, under certain conditions of / \ u 
ondi- oading, it may vibrate sympathetically Mii, ¢ PR aN Mee 1 
| will «oth destructive effect on the foundation. oe TR XY com 
fe oF forsional loading from the rotary table "7 O ‘ \ Dp Foor Sow 
will occur during drilling, but under nor- ) 1 ; = ¢ 
mal conditions it will be absorbed by the Accase Foor oral va (a H 
foundation and the surrounding structure. mee! \/|} 11) |: ion a calcein | 
ns, a Due to vibration in drilling, the possi- | em a, , | 
reloc- bility of earthquake shock, and the highly es¥ee Sint u \ 4 
‘igher concentrated loads carried by the deck, 
irom- reliance should not be placed entirely on 
high reinforced concrete, but on structural steel ss 
reak- beams and columns embedded in it. Fire- 
ity of proof supports should be provided under oe ef Gtajiccttheiblied kb anaes 
r that the derrick floor because, in the event of ‘ poke nb - = 7 | 
. their fire, the loads on the floor would other- 7 on an as 
h ex- wise buckle the floor beams, pulling in Ta , H 
pres- the four legs of the derrick and damaging — aes oe " Preteratty Maton it 
. may the foundation. g i i a = Necessitates the 
rface, fs | al cel baw A Seeres 
20 to \ VARIETY OF SUPPORTING STRUCTURES Te pp pe rr te ee. 
rough IN USE SSS oe ES a3 te = r & abe 
xcep- In inland seas and lakes and in protected 1 | Pre 
y may ocean locations where heavy seas are not ee 
sions. encountered, the derrick can be built on SSH EE FH ++ Pe = 
e con- wood piles treated with a suitable preserv- ae ; | ae } hf 
, With ative. Four or five piles at pry tosat 2 et 8) Ge 2 efoet 
Ie OS- lattice-braced together, form a_ suitable i By 4 
rizon- foundation, the cellar being made of sheet = 3! mm 
rticles piling. A comparatively soft bottom is — i —— Snare Stabasing 
rately an economic necessity for this type of f — 
on as structure. In more exposed locations, 1 nt + iF 
such a foundation may be inclosed in a Lae i en ae — oc _ aoe — 
force sand-filled sheet-pile bulkhead. Shove t rt r 
ration Above low water, close to shore and on a a SS et Ja — Anchor Piles 
up to rock bottom, concrete piers can be built LJ | 
to a suitable height and protected from WV ELEVATION 
excessive wave action by works, such ‘ ; 
as two rows of piles parallel to the Fic. 2. Mono.trnic Five-LeG FOUNDATION OF REINFORCED CONCRETE 


shore and closely interwoven with second- Suitable Sor the Beenker Line 


hand drill cable. For validating wells 

on marine leases, which are situated in a field of derrick foundation, consisting of four reinforced con- 
doubtful value, small derricks are built on a deck sup- crete piers suitably braced and bonded into the concrete 
ported by second-hand drill pipe driven into the shale, lining of the cofferdam. The cofferdam also retains the 
it such a formation, which is prevalent on these leases, interior sand fill against the suction of the waves. 


‘is encountered. A small pier is then built to accommo- Its rectangular shape is maintained by exterior channel 
date a portable cable tool rig with which to drill the wales of structural steel tied together through the 
hole. cofferdam by tie rods, 2'/, in. in diameter, across the 


Where accommodations for equipment and oil run- corners and through the width of the structure. A 
down tanks cannot be obtained on land, provision for concrete lining is bonded to the sheet piling by light re- 
them must be made on the derrick foundation, with a inforcement, which passes through steel loops welded to 
suitable fire wall to safeguard neighboring structures the sheet piling. The structure thus serves as a founda- 
and, in case of oil-tank leakage, to protect the sea from tion for the derrick and provides sufficient space for 
pollution. Such a structure is shown in detail in mud pumps, trenches, a mud tank, and the engines 
Fig. | of the rotary-rig drive during the process of drilling. 
in very shallow water a steel sheet-pile cofferdam, When the well begins to produce, this space is used for 
' 06 ft. by 39 ft., is most suitable for this purpose, four run-down tanks and a crude-oil transfer pump house 
cams being caulked at low tide with oakum and from which oil can be pumped to storage. The surround- 
setting cement. Excavation can then be made _ ing concrete-lined cofferdam makes an efficient fire wall. 
the sand level to bedrock, on which is built the For use in moderate depths of water and on beaches 
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Sinking the Caissons Ready for the Derrick Modified Type in Sheltered Situation 
Five-Lec Type or FOUNDATION 


subject to severe pounding from the breakers, a ‘‘five- application to the pile, while the coating is sure to suffer 
leg’’ type of foundation is most suitable if storage facili- damage in the processes of construction or by sand scour. 
ties can be provided on shore. Caissons, built of In deeper water, up to 20 ft., a stabilizing ring of 
interlocking sheet piling driven into the shale, or sheet- tremied concrete should be cast on the ocean floor sur- 
steel cylinders sunk by excavating inside with jets or rounding each of the outer legs. Anchor piles are first 
buckets and then applying superimposed loads, are driven with a follower into the shale concentrically 
tremied full of concrete, as shown in detail in Fig. 2. around the base of these legs, and the piles are then 
Reinforcing steel or steel piles driven 
inside the caissons provide, through a 
heavy reinforced-concrete deck, a 
means of bonding the four legs and 
the cellar together into a monolith. 
The deck is not only reinforced, but 


















































steel beams are embedded in it to carry / | ‘3 
the highly concentrated loads imposed. | \y 
Vibration of the structure is by this | O \ 
means minimized, and resistance is pro- 
vided to any wave uplift that may | 
occur below the deck. Access to the \\ —r—_Y/ 
. . —— Cribbing Supporting 
cellar is obtained from the sheltered Vy ay 
> 7 » Ss . > rilline e ; )- \ \ | V, 
side of the structure. Drilling equif NS me we EY 2 yi, 
ment is accommodated on an adjacent I er 
pier consisting of timber decking, joints, I ZA 
and caps on steel piles, stiffened by TS a 
welded-steel cross braces and hori- 
zontal girts. A pipe rack and ap- 
proach to the derrick for the heaviest of 7 
highway loadings is similarly provided. aang = 
: . ‘q 
In protected situations, a more ; ine 
7 + rs Concrete Floor —~ ‘| 
commodious working space is obtained die : 
; een tiierme 
under the derrick floor by using a truss ROSAS: 
. bad . Sheet Stee! Cofferdam 
system in place of the concrete floor. eh 
The bottom chords support the operat- a tt fs cH 
ing floor below the rotary table, while 
the top chords support the derrick ae wi _- Stee! Te Bands 
floor proper. Unless this system is be sep + b” _ High Water Line 
ery rigi rly ‘ ee ~. 7 ist ia on 
very rigid and properly cross braced, omeuniense’ 1 ja Geant fon - 33 — —_ 1 nen ee 
it is not suitable for exposed situations. left in Place Mien Rock Fill — 14 =<] wah wee ahem 
Che height of the structure above " agE IL co conpies araad el i—— abate 
the water line depends on the predict- » i514) (s = 
_ ns " ' me" —_ | . 
able local weather conditions. Steel +f Stee! Conductor | || ol he 
see - i] {i Pipe dy } a 
piling must be heavy enough to with 1] +7 Sat ya | ‘ 
: 2 . . L) bnipes—at 
stand the superimposed load with due oe il EE REC ME re EE epee 
alle Pwance tor cr arhaeyy during the r IES IVES a hi a aaa Pre Oy Pte: 2, 
life of the field. Under marine con- shale 
ditions it is usually better economy - 
to make expenditures on a heavier pile 
section than on protective coatings for : ? ~ ELEVATION 
the metals. Some defect has usually Fic. 3. Suncie 36-Fr. Crecucar Rock-Fittep Correrpam Type 


developed in the material itself or in its A Depth of Water Over 30 Ft. Requires Arch Web Section Sheet Piling 
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sed in a_ sheet-steel caisson of sheet piles. 
le the diameter of the leg caisson. 
between the two caissons is jetted 
iredged as clear as possible of sand, 
then filled with tremied concrete, 4 
it. deep, to add stability to the struc- 
ture and prevent erosion of the sand. If 
lepth of sand over the shale is too 
bearing piles may be driven to 
pport each caisson, in which case it is 
rable to cast the concrete in the cais 
round a central core form for a part 
lepth, to lighten the structure. 


ROCK-FILLED COFFERDAM 
CONSTRUCTION 


NGLE 


leeper water, a more economical 
sign can be used, consisting of a sheet- 
fferdam 36 ft. in diameter. For 
ths up to 30 ft., below lower low 
water, the interlocking sheet piles of 
straight web section must be designed so that they will 
the bursting stresses of the quarry-run fill inside, 
s shown in Fig. 3. Four heavy steel columns are 
driven into the shale 
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CriRCULAR RocK-FILLED COFFERDAM 


Derrick in Place 


steel piles. 


to support the four 
legs of the derrick. 
On these is built up 
the falsework neces- 
sary for placing the 


ing. 


tor Placing Sheet Piles Sheet Piling, Cellar, and Conductor Pipe 


CrrcutarR RocKk-Fi_tep COFFERDAM 
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SUBMARINE O1L Fre_p, SANTA BARBARA CHANNEL 
Left to Right, Barnsdall Oil Company, Pacific Western Oil Company, and the Elwood Oil Field 


This falsework has to be substantial to hold 
the piles in position against swells and breakers, until 


they are all in place, a closure is effected, 
and they are driven to a bearing in 
the shale. The final closure is made by 
means of screw clamps inserted in holes 
cut in the sheet piles adjacent to the gap. 
Prior to the closure, only half a dozen 
piles are driven and these diametrically 
opposite to the point of closure. 

After closure is effected, the remaining 
piles are driven to bearing. The false- 
work for the 30-ft. depth, illustrated in 
the photograph, consists of two sets of 
12 by 12-in. cribbing between the steel- 
pile supports for the derrick. To these 
supports are welded circular falsework 
rings, 35 ft. in diameter, rolled from 
6-in. H-sections. The lower ring of 
three, which has to be sunk under 
water, is fastened to the piles by steel 


clips, the whole ring sliding down the flanges of the 
Outside tie rods are necessary to hold 
the sheet piles together during construction and they 
remain in place to 
strengthen the lower 
part of the sheet pil- 
These, four in 
number, are fastened 
by bent rod hangers 


Setting the Conductor Pip« 
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to the circular falsework, the hangers being transferred 
to the top of the sheet piling as it is erected. Steel-shod 
wood piles, driven as far as possible into the shale and 
securely cross braced, form an auxiliary bracing system. 

A 20-ton stiff-leg derrick is a necessity for the con- 
struction of this type, and it should be equipped with 
a 60-ft. boom and a 
4-drum hoist After 
the cofferdam is 
completely erected 
and driven, and the 
conductor pipe for 
the drilling mud is se- 
curely driven into the 
shale until water- 
tight, the cofferdam 
is filled with quarry- 
run rock and a steel 
cellar is installed and 
filled around with 
rock. The structure 
is completed by 
placing rock riprap 
around the outside 
to prevent sand scour 
anderosion. During 
the process of con- 
struction, the derrick 
pile foundations are 
secured in place by 
heavy steel channel 
cross braces welded to the piles and left in position 
with the 6-in. steel falsework 





Sincie-Lec Concrete-Fittep Typt 
Steel Frame for Deck and Supporting 
Brackets 


SINGLE CONCRETE-FILLED COFFERDAM 


An alternative cylinder foundation has been developed 
by L. B. Collins, of the Barnsdall Oil Company, and a 
patent was applied for in June 1930. It is designed on 
the same principle, but requires a somewhat longer time 
for construction, and involves the filling of the inside of 
the cofferdam with concrete and replacing the rock 
riprap with a stabilizing ring of tremied concrete inside 
a steel form, as indicated in Fig. 4. By bracketing 
out from the pile supports of the derrick, these supports 
can be spaced closer, enabling the surrounding coffer- 
dam to be made smaller, or about 18 ft. in diameter. 
The decrease in stability of the caisson, by reason of its 
smaller diameter, is offset by the tremied concrete ring 
outside it. Some 30 steel piles are driven inside the inner 
caisson to anchor it, four of these carrying steel brackets 
which support the 24-in. steel I-beam frame, 24 ft. 
square, which forms the foundation for the derrick base. 

Concrete is tremied until it reaches a point above sea 
level and is then poured to encase the columns and 
deck steel, forming a cellar inside a concrete pillar 18 ft. 
in outside diameter. The deck is cut out, as in the 
five-leg type already described, to provide access to the 
cellar. Due to this gap in the deck, a steel I-beam 
cross brace is welded between the corner columns as a 
temporary support while the concrete in the deck is 
setting, being later cut out for the conductor pipe. 
The whole structure is electrically welded together. 

Both of the types just described are suitable for 


greatly increased depths. The rock-filled cofferdam can 
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be modified by using deep arch-section sheet piling, 
acting in bending rather than in circumferential tension. 
For a derrick foundation in water up to and over 100 ft. 
in depth, I have designed an open-work foundation, 
similar to the towers used for high voltage electrical 
transmission, but made in unit sections for convenient 
erection from the surface. This type is considerably 
cheaper than any of those so far mentioned. 

Except for the rock-filled cofferdam and the single- 
pillar concrete type, which is an adaptation of the five- 
leg type, I have been largely responsible for the design 
of the types described. The four types have been used 
successfully by Merritt—Chapman and Scott, Contrac. 
tors, for the Barnsdall, the Rio Grande, and the Italo 
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Petroleum oil companies; and by Quinton, Code and 
Hill—Leeds and Barnard, Engineers Consolidated, fo 
the Bankline Oil Company, and the Oakburn Drilling 
Company, all situated in the Santa Barbara Channe 
off the Pacific Coast. I was also Resident Engineer 
the last mentioned construction. 





Researches in Concrete Aid the Engineer 


Developments in the Use and Testing of Plain and Reinforced Concrete 
By H. F. GonnerMan 


Member American Society or Civit ENGINEERS 
ManaGer, Researcn Lasoratory, Porttanp Cement Association, CHicaco 


HEN E. Coignet, a French 
Weesinee: first proposed a 
method of reinforced con- 
crete. construction seventy years 
ago, he was just as much a pioneer 
as Captain Cugnot who, in 1769, 
puilt the first steam-propelled road 
vehicle. Even though earlier in- 
ventors had worked with steam, 
Cugnot started at the beginning. 
Portland cement was invented in 
is24 and reinforcing was probably 
used prior to 1855, yet Coignet 
had very little helpful information 
from others to guide him when 
« made his contribution to rein- 
forced concrete construction in 1861. 
[he first important investigations 
n reinforced concrete were made 
irom 1870 to 1880 by Thaddeus 
Hyatt, an American engineer, who carried out experi- 
ments in the laboratory of Kirkaldy, London, England. 
The work of Hyatt, no doubt, stimulated other writers 
and investigators to undertake researches on plain and 
remforced concrete, and during the years from 1880 to 
‘900 important contributions to our knowledge of the 
subject were made by Feret, Considere, Monier, Henne- 
ague, Christophe, Bauschinger, Tetmajer, Bach, Mar- 
tens, Morsch, and others. 

The period from 1900 to 1914 was particularly pro- 
iuctive of tests on reinforced concrete both in this and 
ioreign countries. During this time such well known 
American investigators as Talbot, Hatt, Humphrey, 
lurneaure and Withey reported numerous researches 
out the properties of plain concrete were given relatively 
atte attention. As a consequence, far more informa- 


rapidity. 


Ww! TH over sixty listed agencies now 

at work investigating cements and 
concrete aggregates, conducting tests on 
plain and reinforced concrete, and study- 
ing the design and placing of concrete 
mixtures, our knowledge of this important 
material has greatly increased. Since 
reinforced concrete first began to be 
generally used, at the beginning of the 
century, and especially during the last 
Jive years, methods have changed with 
Tests now being made are 
pointing the way to even newer and more 
efficient methods than those now gen- 
erally accepted. The author has based 
this article on a lecture which was given 
by him before the Society for the Pro- 
motion of Engineering Education, at 
Yale University, on July 15, 1930. 


tion was actually available on re- 
inforced than on plain concrete. 
As is frequently the case when 
new materials are developed, the 
use of concrete had outstripped the 
knowledge of its properties. 


PRINCIPAL AGENCIES ENGAGED 
IN RESEARCH 


About 1914, the increased use 
of concrete for roads and pave- 
ments revealed the need for more 
accurate and comprehensive infor- 
mation on the properties of plain 
concrete, and caused various in- 
terested agencies to inaugurate 
extensive research programs. 
There are now many different 
agencies engaged in studies of con- 
crete and related materials, some 
of which are listed here. 

This partial list of agencies engaged in concrete re- 
searches has been compiled from information collected 
by the American Concrete Institute's Committee 101 on 
Survey of Research in Progress. Besides the numerous 
agencies named, there are others that have important 
research programs under way. 

In the application of concrete to the various fields of 
construction, new problems are constantly arising which 
require systematic and accurate investigations to obtain 
the information necessary for their solution. Manu- 
facturers and producers of concrete materials were among 
the first to realize the necessity for, and the advantages 
of, cooperative research. These and related industries, 
such as machinery manufacturers, have extensive re- 
search programs under way. 


Some AGENCIES PUBLISHING INVESTIGATIONS ON CONCRETE AND RELATED MATERIALS 


. TSceNIcaAL AND Scrsntiric Strats Hicuway Commissions 


Ghent, University of UNIVERSITIES AND COLLEGES 


ORGANIZATIONS 


\mercan Concrete Institute 

\memcan Society for Testing Materials 
\memcan Society of Civil Engineers 

% Somomeering Foundation, Inc. 

. Research Council, Highway 
Atsearch Board 
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*SMENT BuREAUS, MuNIcI 
ITIsS, AND INDUSTRIAL 
RGANIZATIONS 
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Sureau of Standards 
sa of Public Roads 
: Department, Bureau of 
and Docks 
« Board of Water Supply 
tne Power Commission of 


mpany of America 


AND DEPARTMENTS OF: 
California Iowa 
Georgia New Hampshire 
Illinois Pennsylvania 
Minnesota Tennessee 
Michigan 


NATIONAL TRADE ASSOCIATIONS 

Portland Cement Association 

Portland Cement Association Fel- 
lowship at National Bureau of 
Standards 

National Crushed Stone Associa 
tion 

National Sand and Gravel Asso 
ciation 

Nationa! Slag Association 

FORSIGN ORGANIZATIONS 
Vienna, Laboratorium der tech- 


Hochschule 
727 


Brussels, Travaux Publics de Belgi- 


que 

Brazil, Polytechnic Institute of Sao 
Paulo 

Copenhagen, University of 

England, Department of Scientific 
and Industrial Research 

Laboratoire des Ponts et Chaussees, 
France 

Sorbonne University, France 

Stuttgart, Technische Hochschule 

Karlsruhe, Technische Hochschule 

German Portland Cement Manufac 
turers Laboratories 

Staatlichen Materialpriifungsamt zu 
Berlin 

Touring Club Italiano 

Kyoto Imperial University, Japan 

Kyusha Imperial University, Japan 

Tek, Tidskrift, Sweden 

Federal Laboratory, Switzerland 


California, University of 
Colorado, University of 
Columbia, University of 
I}linois, University of 
lowa State College 
Kansas State Agricultural Colleye 
Lehigh, University of 
Louisiana State University 
Maine, University of 
Maryland, University of 
Michigan, University of 
Michigan State College of 
Agriculture 
Minnesota, University of 
Northwestern University 
Ohio State University 
Purdue, University of 
Saskatchewan, University of 
Saskatoon 
Texas, University of 
Washington, University of 
Wisconsin, University of 








PORTLAND CEMENT ASSOCIATION ACTIVITIES 
Investigations on plain concrete by the Portland 
Cement Association were inaugurated on a compre- 
hensive scale in September 1916, at the Structural Ma- 
terials Research Laboratory, Lewis Institute, Chicago. 
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INTERRELATION OF SHRINKAGE, Loss IN WEIGHT, CEMENT 
CONTENT, AND WATER-CEMENT RaTIO 
To estimate probable shrinkage follow a vertical line from a point 
on the curve in the upper diagram, corresponding to a given water 
cement ratio, to the intersection with a radiating line corresponding 
lo the proper number of sacks per cubic yard in the lower diagram. 
The shrinkage is then read directly frem the scale at the left. 


These investigations were carried out through a co- 
operative arrangement between the institute and the 
association and constituted one of the first instances of 
continuous cooperative research by an industry and an 
educational institution in the United States. The pur- 
pose of this research program was to learn the basic facts 
regarding the properties of concrete and concrete manu- 
facture, and to make these facts available to the engineer- 
ing profession so that methods of making concrete might 
be constantly improved. 

On June 30, 1926, the cooperative agreement with the 
Lewis Institute was terminated when the association 
established its research laboratory in the Portland Ce- 
ment Association Building, Chicago. There the in- 
vestigations begun at the Structural Materials Research 
Laboratory were continued along the same lines as 
formerly, and with the same staff. 


SCOPE OF RESEARCH ACTIVITIES 


Thus far the researches have been confined largely to 
plain concrete and aggregates. In addition, investiga- 
tions, on portland cement are being carried out by the 
Portland Cement Association Fellowship at the National 
Bureau of Standards, Washington, D.C. 

To date, the principal problems have had to do with 
the development of the process of making concrete. As 
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Vor. 1, No, 3 
methods were not standardized, much of the early work 
consisted in developing a proper testing technic. The 
scope of these first investigations is indicated by the 
following partial list of subjects studied: 


Effect of water content on the properties of concrete 

Proportioning and mixing concrete 

Curing of concrete 

Wear tests on concrete 

Effect of vibration and pressure on the strength of concrete 

Modulus of elasticity of concrete 

Effect of tannic acid on the strength of concrete 

Effect of powdered admixtures 

Flexural strength of concrete 

Tests of impure waters for mixing concrete 

Use of calcium chloride as an admixture and as a curing agent 

Tests of bond between concrete and steel 

Time of mixing 

Methods of testing concrete and concrete materials 

Results of these and later studies have been reported 
in bulletins, in papers before technical and engineering 
societies, and in engineering magazines. Many un- 
published data have been made available to committees 
of technical societies for use in developing standards and 
test methods, and in fixing specification requirements. 


STUDY OF VOLUME CHANGE 


Current researches deal principally with fundamental 
problems relating to durability and other properties of 
concrete. Among the outstanding investigations now in 
progress is a study of the shrinkage and expansion of 
concrete, which are recognized as important factors in the 
behavior of plain and reinforced concrete structures. 
Observations over a period of several months indicate 
that, for a given set of conditions, a definite relationship 
exists between the shrinkage, the loss in water from 
the specimens, and the cement content of the mixture. 

A definite relationship between the original water- 
cement ratio of the mixture and the amount of water lost 
under the conditions of the test is also indicated. The 
relationships are given in Fig. 1, which shows that 
shrinkage increases with the increase in loss of water, 
which in turn increases with the water—cement ratio. 
Shrinkage also increases with the cement content. This 
diagram is not only useful in predicting probable shrink- 
age under a given set of conditions, but also in compar- 
ing the shrinkage in different concrete mixtures. 

In order to estimate the probable shrinkage for curing 
conditions similar to those used in these tests, it is only 
necessary to know the water-cement ratio and the 
number of sacks of cement in | cu. yd. of concrete. When 
applying this diagram in the design of structures, it is 
important to reduce the values given in proportion to the 
degree of drying out and to the degree of restraint. 

Briefly, the problem of designing a mix for minimum 
shrinkage by the use of this diagram resolves itself into 
the selection of the mix having the lowest quantity o! 
cement per cubic yard for a given water—cement ratio 
Any change in the size of the aggregate or in the grading, 
which permits the use of a larger quantity of aggregate 
per sack of cement, with a given water ratio, will be 
beneficial as long as the mix remains placeable. 

With relationships established for a given set of con- 
ditions and materials, the investigation is being extended 
to include differences in curing, in type of aggregates 
and in fineness and other characteristics of the cement! 
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SOUNDNESS TESTS OF AGGREGATE FOR CONCRETE 


surveys of concrete structures and highways through- 
the country have disclosed some examples of dis- 
egration resulting from failure of the aggregates and 
e shown the need for a comprehensive study of the 
riations in aggregate quality and its effect on the 
durability of concrete. Such a study, embracing petro- 
graphic and geologic studies in the field and in the labo- 
ratory, is now under way. 






\ major objective in this study is ,' Pipe tor Water 
the development of some physical test eh \ ST 
hy wiki itabilitw . /Rubber Gasket gy | 
—_ by which the suitability of aggregates esc Pe 


for use in concrete can be determined. 
It may be assumed that if the aggre- 
gate particles themselves can resist 
the destructive effects of freezing and 
thawing, and are sound under re- 
peated wetting and drying, that they 
will be durable in concrete under all 
normal exposures. The tests ordi- 
narily applied to aggregates are the 
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Both of these are being used. a 
nental In addition, concrete and mortar 
les ol specimens made from aggregates of Fic. 2. App 
10W in lifferent qualities are being subjected 
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freezing and thawing with a view to establishing, if 
possible, some correlation between their behavior when 
tested alone and when tested in concrete. Some of the 
significant results from this investigation appear in a 
paper by Dr. G. W. Ward and me, on “Durability 
Studies of Concrete and Aggregate,’’ which was pre- 
sented at the 1931 convention of the Association of State 
Highway Officials of the North Atlantic States. 


DURABILITY OF CONCRETE 


One of the most destructive natural forces tending to 
disrupt concrete is the freezing of the so-called ‘“‘free 
water ‘entrapped in porous concrete. This is a condition 
which can be easily met when once recognized and which 
should be avoided. The disintegration of porous con- 
crete under severe exposure will be promoted by the 
repeated setting up, in cement paste of low quality, of 
ugh stresses resulting from improper proportions and 
manipulation. Such failure may therefore be considered 
1 fatigue failure. A high quality of paste will resist a 
arge number of repetitions of stress before showing any 
iheation of disintegration. 

Several groups of freezing and thawing tests are under 
way tor the purpose of determining the factors affecting 
lurability, so that definite rules can be laid down for the 
production of concrete that will be lasting even in the 
rest climates. One of the outstanding results of 
tests is the important effect of the water content 
istance to freezing and thawing, there being a ma- 
lecrease in such resistance with increase in the 
‘cement ratio for mixes otherwise identical. 
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behavior of a variety of concrete structures over 
range of climatic exposures is being investigated. 
90 structures have been examined in a nation-wide 
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survey begun in 1928, att»ntion being given almost ex- 
clusively to outdoor structures and particularly to those 
in direct contact with water. 

Outstanding observations are as follows. The prin- 
cipal destructive agents are the repeated freezing and 
thawing of saturated, porous concrete and the solvent 
action of water finding its way through a porous concrete 
mass. The effect of climatic conditions was clearly evi- 
dent. Concrete of a quality that showed rapid deteriora- 
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ARATUS FOR PERMEABILITY Tests OF CONCRETE SPECIMENS 


tion in northern climates was totally unaffected after 
years of service in regions free from severe frost action 
Of particular significance was the observation that de- 
terioration due to percolating water was almost wholly 
confined to joints, honeycombed spots, laitance seams, 
and other defective points resulting from improper 
manipulation. Almost without exception, defects in 
the concrete observed were not due to chemical dis- 
integration resulting from the composition of the cement, 
but were the result of physical disintegration of areas 
of weak porous concrete, either through frost action or 
solution by percolating water. 


PERMEABILITY TESTS ON CONCRETE 


There are very few published data which show the 
influence on perme bility of the various factors known to 
affect the strength of concrete. Probably the best known 
tests are those of Prof. M. O. Withey, at the University 
of Wisconsin, and of W. H. Glanville, at the Building 
Research Station, England. 

In Fig. 2 is shown the apparatus developed to investi 
gate the factors affecting the watertightness of concrete. 
Specimens 6 in. in diameter, ranging in thickness from 
1 to 12 in., are tested under water pressures up to 250 Ib. 
per sq.in. The water which passes through the specimen 
is caught by a glass funnel, 4 in. in diameter, held against 
the center portion of the bottom surface of the specimen 
by means of springs. 

Thus far the most significant results obtained are the 
marked influence on watertightness of the water—-cement 
ratio and of the method and duration of curing. Very 
consistent relations having been found for all conditions 
of test, the water—cement ratio has been established as a 
fundamental factor in the permeability of any concrete 
mix. The method and extent of curing were found to 
have an even greater influence on watertightness than on 
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trength Chrough additional curing, more of the mix 
ng water is brought into chemical combination with the 
cement, thus building up an internal structure that is 
more resistant to the passage of water. Results of some 
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of the early tests in this investigation are given in the 
paper by F. R. McMillan, M. Am. Soc. C.E., and 
Inge Lyse, Assoc. M. Am. Soc. C.E., “Some Permea 
bility Studies of Concrete,” in the Journal of the American 
Concrete Institute, for December 1921. 

\ comprehensive and systematic investigation of the 
performance of walls of concrete masonry units, when sub- 
jected to standard fire tests, is now under way. It in 
cludes a study of fire resistance and wall stability as in- 
fluenced by such factors as the design of the unit, its 
cement content, the character and gradation of the 
aggregate, curing, the type and quantity of the mortar, 
and the character of horizontal and vertical mortar joints. 

Chis work has involved the design and construction of 
a number of pieces of fire-testing equipment, so arranged 
that walls, 5'/: by 6 ft. in size, can be installed in a steel 
testing frame, loaded by means of hydraulic jacks, and ex- 
posed on one face to the flames of a vertical, gas-fired 
furnace. A view of some of the equipment is shown. 
Che units for laying up the walls are made in the labora- 
tory with equipment of standard make, so that it is possi- 
ble to obtain the complete history of each variety or con- 
dition of unit from the time it is made until the assembled 
panel is ready to be tested. Fire-endurance tests are 
supplemented by other tests and by examinations de- 
signed to determine the composition of the materials 
and to obtain data on their physical properties—such as 
weight, absorption, the compressive strength of individual 
units—and on the relative load-carrying ability of the 
various wall assemblies before and after fire exposure. 


























Some of the factors under investigation have been 
found to have a very appreciable and definite influence 
on the fire-endurance period, while others have only a 
relatively small influence and can be varied within wide 
limits to satisfy local manufacturing conditions at the 
plant. The results of the ultimate-load tests conducted 
in connection with the fire-endurance tests have provided 
definite information regarding the stability and safety 
of concrete masonry walls after severe fire exposure 

While the results of this investigation apply directly to 
concrete masonry, information is being developed that 
will be of great value in the fireproofing of steel with 
concrete. 


METHODS OF TESTING CEMENT STUDIED 


Standard specifications and methods of tests for ce- 
ment have been in force for over 25 years. During 
this time, the American Society for Testing Mate 
rials has been working almost continuously on the 
improvement of specifications and test methods in 
order to adapt them to new conditions. Much atten 
tion has been given to the development of methods of 
testing cement and concrete in order to standardize and 
improve the technic. 














CONCRETE MASONRY PANEL IN PLACE IN GasS-FIRED 
FurRNACE Berore Test 


In recent years, many tests have been carried out wit! 
a view to developing a better method of testing th 
strength qualities of cement than the present standard 
Ottawa sand briquet. These include tests on --" 
cubes of neat cement water pastes and sand mortars 
plastic consistency. Much of this work was don 
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erican Society for Testing Materials, and with other 
rested laboratories. 

ne of the investigations involved a total of about 
00 tests, which were carried out in 47 laboratories on 
different portland cements. Among other things, 
ese studies revealed wide differences in the results of 
ts by the various laboratories on identical samples, 
showed the need for calibrated laboratory equip- 
nt and control of temperature, humidity, curing, 
esting, and other conditions. 

In this connection it may be of interest to point out 
hat Committee C-1 on Cement, of the American Society 
for Testing Materials, in cooperation with the National 
Bureau of Standards, established in July 1929 the Ce 
ment Reference Laboratory for Standard Cement Test- 
ing, at the Bureau of Standards, Washington, D.C. 
he function of this laboratory is to give instruction in 
the established methods of making cement tests and the 
proper methods of maintaining testing equipment, and 
to calibrate such equipment submitted by manufacturers 
or purchasers. Its services are available to any cement 
testing laboratory on request from the directing head. 
Suitable certificates, covering apparatus only, will be 
issued to laboratories entitled to them. In addition to 
this general educational work in establishing a wider 
understanding and better use of testing methods, the 
laboratory plans to study various problems involved in 
the different operations of the standard cement tests. 


COOPERATIVE INVESTIGATIONS 


Research activities of the Portland Cement Associa- 
n include several cooperative investigations. The 
operative research on portland cement at the Bureau 
{ Standards was inaugurated in June 1924, through the 
stablishment of the Portland Cement Association 
Fellowship, with a working staff of four research chem- 
sts and physicists. The program undertaken by the 
llowship covers fundamental studies of the constitu- 
n and properties of the compounds existing in port 
i cement, and allied problems. Current investiga 
ms include such 
jects as the influ- 
e of composition 
the qualities of 
rtland cement; the 
tion of salt solu- 
ns on the constit 
nts of set cement; 
lume changes in 
rtland cement; 
which 
rmine the rate of 
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about 10 Ib. per hour—under controlled conditions 
Cooperative column tests are being carried out under 
the auspices of the American Concrete Institute at 
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STRUCTURAL RESEARCH LABORATORY, UNIVERSITY OF ILLINOIS 


Lehigh University and at the University of Illinois, for 
the purpose of establishing the fundamental relationships 
between load, elastic properties, and ultimate strength of 
reinforced concrete columns, as influenced by variations in 
size, quality of concrete, amount and arrangement of rein 
forcement, rate, and 
method of loading, 
and the effect of con 

tinuous loading over 
long periods of time 
rhis series of tests 
involves the making 
and testing of 572 
columns and consti 
tutes one of the most 
comprehensive col 

umn 
ever 
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stud 
ies at the University 
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investigations on the 
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the effect on compressive strength of moist curing at 
temperatures above 70 deg. fahr.; the effect of the heat 
of chemical reaction during the hardening process on the 
strength of mass concrete; and the influence of repeated 
high and low temperatures on compressive strength and 
on the thermal expansion of concrete. 


OTHER CURRENT RESEARCHES IN THE UNITED STATES 


Since its reorganization in 1924, the American Con- 
crete Institute's Committee E-3 on Research—since 
1929 known as Institute Committee 101 on Survey of 
Research in Progress—has made yearly reports to the 
institute on researches being carried out in the United 
States. The general function of this committee is to keep 
in touch with investigations on concrete and to furnish 
annually as complete information as possible on the work 
of various research agencies in the field of concrete and 
related materials. 

Current researches reported by the committee are 
concerned principally with studies on: 


Constitution of portland cement 

Tests of high early strength cements 

Development of methods of testing cement 

Durability tests of aggregates 

Effect of size and shape of aggregate particles on strength 

Effect of heating aggregates prior to use 

Effect of grading 

Development of strength tests for fine aggregates 

Durability of concrete under various conditions of natural ex- 
posure 

Effect of admixtures 

Volume changes 

Fatigue 

Flow under sustained stress 

Determination of modulus of elasticity and Poisson's ratio 

Permeability 

Flexural strength 

Wear 

Workability 

Bond resistance of reinforced concrete beams under continued 
load 

Tests of arch bridges 

Studies of methods of reinforcing 


Subjects on which research is needed, which have 
been reported to the committee and which are well 
suited to university or college facilities, include: 


Effect on bond resistance of mortar coating on reinforcing bars 

Effect of heating materials on the strength of concrete at early 
ages 

Influence of moisture content and temperature of specimens at 
time of test on tensile, compressive, and flexural strength 

Modulus of elasticity of high strength concrete 

Effect of long-cov*inued mixing on strength and other properties 

Methods of testa.g the strength and resistance to weathering 
and abrasion of sands for use in concrete 

Tests for shale content of fine aggregate 

Significance of the various accelerated soundness tests for ag- 
gregates 

Effect of finely divided materials such as clay, in aggregate 

Effect on transverse strength of coatings on coarse aggregate 

Relative effect of chemical admixtures in concrete, both as curing 
agents and as accelerators 

Fatigue of concrete under repeated static and impact loads 

Development of a positive, simple method of measuring work- 
ability of concrete, differentiating between unworkability 
due to lack of water and that due to improper proportioning 
of aggregates 


Additional subjects are listed in the report of the Com- 
mittee on Research of the Society for the Promotion 
of Engineering Education, presented in 1930 at Montreal. 
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Many laboratories are engaged in making tests of a 
routine nature on concrete and concrete materials 
Routine testing is not considered pure research, nor are 
compilations of existing data, although the latter may he 
a necessary preliminary for an effective investigation of a 
given subject. Research is the seeking out of new and 
important information and, in its broad sense, may be 
defined as the careful and diligent search for facts and 
principles. 

A typical research project consists of four fairly dis- 
tinct parts: (1) the selection of a suitable subject; (2) 
planning; (3) execution; and (4) interpretation of the 
tests. Only a limited field in the subject to be investi- 
gated should be selected, and previous work in this 
particular field should be reviewed. Preliminary or 
exploratory tests of limited extent are frequently de- 
sirable in order to conserve time and effort. 

Some researches fail of their objective for the following 
reasons: an attempt to cover too wide a field in a limited 
time; lack of control of temperature, humidity, and other 
conditions surrounding the tests; too few specimens 
made for a proper interpretation of results; the use of 
improper testing technic; a lack of adequate equipment. 
In concrete research it is particularly important that 
standard test methods, as developed by the American 
Society for Testing Materials, be followed. Lack of ad- 
herence to standard procedures has frequently been 
found to result in faulty data and erroneous conclusions. 

Conclusions should be based on a large number of re- 
sults rather than onafew. In general, not less than three, 
and preferably five specimens for each condition of test 
should be made; in important investigations, as many as 
ten specimens for each condition are sometimes made. 


VALUE OF RESEARCH IN COLLEGES 


There are a number of advantages to be gained by 
colleges which foster and participate in research work. 
Its value to the instructor lies in the fact that it keeps 
him in touch with new developments and stimulates him 
to participate in new fields of endeavor. As a result of 
his contact with research work, undergraduate instruc- 
tion is improved. ; 

The presence of this work in a college is stimulating 
to the student, for research is the foundation of engineer- 
ing knowledge. By coming in contact with it, he de- 
velops methods of thinking that he can apply in solving 
his problems. It develops in him skill in analysis, initia- 
tive, accuracy, independence of thought, thoroughness, 
and patience. Yet little opportunity is offered in en- 
gineering courses, as at present constituted, for students 
to engage in or to receive training in this type of work. 
Only a few engineering colleges offer courses which per- 
mit even graduate students to do original research. 

From now on research will be of growing importance 
in the lives of students. Therefore it is desirable to give 
more attention to this phase of training in order to 
supply the demands of industrial and scientific industries 
for research engineers. Opportunities are available in 
this type of work for well qualified engineering graduates, 
and specific information on the subject should be offered 
every engineering student, preferably early in the 
junior year. One or more special lectures on the nature, 
extent, value, and results of engineering research might 
well be given. 
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ial Highway Traffic Control 
+> Long-Distance Travel Requires Safety at Higher Speeds 
and By Maxwe.ti HAtsey 
y be Trarric Enorneer, Nationa, Bureau or Casuarry anv Surery Unpverwriters 
end Formercy Trarric ENGINEER FoR THE COMMONWEALTH OF MASSACHUSETTS 
die. URAL highway traffic is that ié HE lengthening of the average motor- age person, dressed in dark clothes, 
: (2) traffic which is usually found vehicle trip to extend between cities, is practically invisible to the motor- 
F the outside of business and resi- counties, and states, has materially ex- ist, for he is against a black back- 
yesti- dential districts. In some instances panded the flow of rural traffic, and the ground which affords no contrast. 
this it can be carried intact directly increased speed of the automobile, when Here again the question of economy 
y or through such sections by means of coupled with other factors, has multiplied is involved, for highway lighting is 
> de- grade-separated super-highways, but accidents until those in rural areas are apt to cost more than the actual 
asa general rule, onceithasentereda increasing faster than those in urban maintenance of the roadway itself. 
wing built-up area, it becomes mixed with districts. These conditions have served At present the only solution appears 
nited urban traffic, loses its identity, and at last to attract attention to the rural to be to force pedestrians to walk 
other changes its operating characteristics. traffic problem. This paper has been pre- facing traffic, but outside the lanes 
mens While the fundamental factors of pared from an address delivered before normally used by moving vehicles. 
se of types of vehicles and road surfaces the Summer School for Engineering Then, if vehicular traffic uses the 
nent. are often the same, there are many Teachers of the Society for the Promo- lanes that are provided, no accidents 
that characteristics which make the con-_ tion of Engineering Education at Yale will result. 
sican trol of rural highway traffic quite University, July 18, 1930. Rural traffic is usually lighter in 
f ad- different from that of urban traffic. amount than that in urban areas. 
hom Some of these conditions vary geographically and others This fact has considerable effect on the type of device 
sions. are influenced by the shading off and overlapping of selected for its control. Some methods are only effective 
af ve. business, residential, and strictly urban areas. Only for heavy flows, and others only for light. Highway 
three. those which have a direct bearing on traffic control _ traffic will frequently vary in volume because of resorts or 
f test will be mentioned. amusement places, in a manner entirely different from 
ny as In rural areas, the pedestrian problem is entirely city traffic. Such a condition sometimes absolutely re- 
de. different from that in verses the flow at an 
cities. Inthe country, intersection. The 
the relatively small changing of the main 
A by number of pedestrians flow from one street to 
work. at intersections simpli- another then requires 
keeps ies the operation of either an exceedingly 
= him traffic-control signals, flexible signal, capable 
ult of ind the real difficulty of automatically 
struc- is found between inter- changing its timing, 
sections, because the or a manual change in 
lating small percentage of ' 4. the timing of the de- 
ineer- pedestrians does not STURDRIDDE -JUNICTION OF ROUTES 136 AND Tm | vice. 
re de- economically justify | tig In rural areas the 
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idents complete answer be- L Boston showed that 
work. cause pedestrians will [77777 PEABODY - JUNCTION OF ROUTE 1 AND LOWELL ST. | about 20 per cent of 
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considerable effect on the methods of control which should 
be used. 
MOTORISTS’ ATTITUDES DIFFER 


There is a decided difference in the mental attitudes 
of motorists driving in rural and urban areas. Those in 
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Fic. 2. Gaso_ine CONSUMPTION IN MASSACHUSETTS BY MONTHS 


rural sections are apt to be making a longer trip and will 
not be bothered to make all the safety stops which their 
city cousins may be perfectly willing to do. If they did 
they would never get to their destinations. The longer 
the trip the more difficult it is to obtain frequent changes 
in operating speeds. Long stretches where 40 miles an 
hour is safe are apt to dull the motorist’s sense of danger. 
If he slows down to 30 miles an hour when he arrives at 
an intersection with a safe approach speed of 20 miles 
an hour, he feels that he is going very slowly and is per- 
fectly safe. This matter of mental attitude must be 
carefully considered in all the methods and devices used 
for highway traffic control. 

The greatest difference between rural and urban 
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traffic is speed. The average speed on highways is far 
in excess of the average in cities. This differenc: 
has an important effect on control. It presents severa| 
definite problems. The first of these is the question o/ 
adequate visibility. All devices and control methods 
must be understandable to the motorist at a considerab|« 
distance if he is to be able to stop, turn, or make what- 
ever movement the control device asks of him. The 
second problem is the necessity for increased braking 
distances whenever stops or slower speeds are required: 
and the third is the provision of additional passing fa. 
cilities, for on the open highway there is a greater differ- 
ence between the speeds of commercial and passenger 
vehicles than exists in cities where lower speeds generally 
prevail. 


HIGHWAY SPEEDS A PROBLEM 


One of the greatest difficulties inherent in the rural 
highway traffic problem is that many administrators 
have not been willing to face the facts and prepare their 
roadways for higher average speeds. They have assumed 
that everyone drives too fast and that it will be simply 
a matter of time before highway speeds are brought under 
control by rigid law enforcement. The difficulty lies, 
however, in the fact that those responsible for the en- 
forcement of speed laws are too amenable tv political 
influence and to the wishes of the motorists themselves. 
This fact has prevented the reduction of highway speeds 
to a point where existing roadways would be capable of 
carrying vehicles safely. 

Increasing highway speeds merely reflect the individ- 
ual’s demand for increasing mobility. The twentieth 
century has placed such a high value on time that the 
motorist does not like to waste any more of it than 
necessary in getting from one place to another. It was 
only a few years ago that highway speed was limited by 
the class of car the individual could afford. It is true 
that the inexpensive cars could go fast, but they were 
not comfortable at high speeds and wore out much more 


Fig. 3. Accrpents AND INyuRIES BEFORE AND AFTER INSTALLATION OF TRAFFIC SIGNALS AT A TYPICAL INTERSECTION 


REDUCTION IN ACCIDENTS AND INJURIES 
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pidly. Car manufacturers soon realized this, and the 

-apest cars now on the market have comfortable driv- 

~ speeds which more nearly approach those of higher 

iced cars, and they are capable of traveling at speeds in 
cess of those which existing highways can take care of 
| safety. 

[here can be no question but that the higher comfort- 
ble speeds of inexpensive cars, which constitute some 
7) per cent of present registrations, have increased the 
average highway speed at least 10 miles an hour. Both 
ihe vehicle and the surface of the highway are now capa- 
ble of permitting the average speed desired by most 
motorists, but the design of intersections and straighta- 
ways is not such as to make these speeds safe. 

The point is, then, that people want increased mobility, 
as evidenced by the rapid development of automobiles 
and airplanes, and the traffic authorities should prepare 
their highways for increased speeds with safety—pro- 
posed laws and rigid enforcement notwithstanding. 
Average highway speeds have not yet reached their 
maximum, and unless highway design is improved to keep 
pace with them, more and more accidents will result. 


CAPACITY OF HIGHWAYS 


It is now generally recognized that the intersection 
limits the capacity of a highway system to a far greater 
extent than does the width of the highway between inter- 
sections. If the existing delays at intersections could be 
reduced, a higher over-all speed would be possible and the 
motorist might be satisfied with a more moderate speed 
between intersections. Consequently, the most impor- 
tant rural highway problem today is the provision of 
safer and more efficient intersection control. Such 
methods as vehicle-actuated signals, rotors, and grade 
separations have already been developed, and it remains 
only to apply them properly. 

An interesting example of what can be done in this 
line occurred in Massachusetts, where an intersection of 
two highways, the average speed on one of which was 
irom 35 to 40 miles an hour, had been causing a large 
number of serious accidents. Motorists had failed to 
respond to warning and stop signs, and rotary traffic or 
grade separation was not economically justified. Vehicle- 
actuated signals, which were finally installed, reduced 
the number of accidents 33 per cent and their se- 
verity 50 per cent, yet permitted an average inter- 
section speed on the more important highway of 35 miles 
an hour, and an increase in traffic flow of 20 per cent. 
Another rural control problem is that of carrying 
through traffic around or through small towns with 
safety. The state accident spot-map of Massachusetts 
indicates clearly that wherever high-speed traffic is 
brought through built-up areas, where there are small 
stores, many pedestrians, and slow urban traffic, a large 
number of accidents occur. The two elements will not 
mix with safety. 

Ordinarily, there are two ways in which this problem 
can be solved. The one that is preferable is to provide a 
circumferential or by-pass route. This method, particu- 
larly if it is augmented by adequate grade separations, 
provides a complete solution. Frequently, however, 
conditions are such that additional roadways cannot be 
economically procured, and it becomes necessary to 
the traffic through the main street. In rare in- 
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stances, recourse may be had to elevated structures, 
but their cost is so high that it is difficult to justify them 
economically. The only alternative is to design the 
through route so that it will carry traffic at slightly re- 
duced speeds with safety. This can be done by the 
use of medial strips, or separating islands. 

The roadway for the use of through traffic should con- 
sist of not less than two 10-ft. lanes for each direction, 
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Fic. 4. Hourty Fiow or Trarric Over A 24-Hour Periop 
Survey by the Department of Public Works of Massachusetts, 1929 


separated by a raised medial strip. For local traffic, 
at least two 10-ft. lanes should be provided for each 
direction, and these should be separated from the 
through-traffic surfaces by raised islands, varying from 
2 to 10 ft. in width. Then, with grade separations, or 
with a progressive or actuated signal system, the through 
and local traffic could flow or park in safety. The mini- 
mum width of this design, not including sidewalks, 
would be only 86 ft., which is certainly not excessive in 
consideration of the safety it would afford. At a lane 
flow of 1,500 vehicles an hour with grade separations, 
this design would carry approximately 6,000 vehicles 
of through traffic an hour, or the equivalent of any good 
40-ft., 4-lane highway. In addition, 40 ft. of roadway 
would be available for local travel and parking. 


FACTS TO BE CONSIDERED 


In conclusion, the basic facts which the rural highway 
traffic engineer should know if he is to successfully con- 
trol traffic will be stated. Accident records should be 
kept in such a manner that collision diagrams may be 
drawn for each accident. The location of accidents is 
the most important factor, for, unless the number oc- 
curring at particular points is known, remedial efforts 
cannot be concentrated where they are most needed. 
These facts should be portrayed on spot-maps and col- 
lision diagrams. A graphic presentation of data col- 
lected by the Department of Public Works of Massa- 
chusetts is given in Figs. 1 and 3. 

The amount of traffic using each highway, and the 
variation of its flow by years, months, days, and hours, 
represents the most fundamental information available. 
It should be gathered at intersections, where all turning 
movements and classes of vehicles can be recorded. 
The facts should be linked together so that a continuous 
flow on the main highway system is secured, and then 
presented on a flow map, such as that for the State of 
Massachusetts, made by the State Department of Public 
Works, a section of which is shown in Fig. 5. 
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For each mile of a main highway the average speed of 
vehicles should be known. These data should include 
the separate speeds of vehicles passing through the 
intersections, and the material should be presented on a 
speed map showing by symbols the different classes 
of average speeds. Unless the material is presented 
in such a way that it can be understood at a glance, 
it will not be used to any great extent. Facts on 
speed and volume have a direct bearing on the accident 
situation ; if accidents are spotted by tacks on a composite 
flow and speed map, the relationship of the three factors 
can readily be determined. 

Wherever speeds are excessively low, delay studies 
should be made. This is particularly true at inter- 
sections where traffic is required to wait for any length of 
time. Delay should be counted by car-hours and reduced 
to seconds per car. Its cost may then be estimated in 
dollars and, when added to the cost of accidents, may be 
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SunDAY AND WEDNESDAY FLOW OF VEHICULAR TRAFRIC 
Massachusetts, August 1930 
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used to economically justify traffic signals, or new con- 
struction, such as traffic rotors or grade separation; 
When by-passes or circumferential highways are to be 
built, origin and destination studies should be under- 
taken to determine what use would be made of the 
proposed construction. There are many other studies 
which are of value, such as those on traffic lanes, turn- 
ing, and safe approach speeds. 

Some interesting compliations of data are given in 
Figs. 2 and 4. In Fig. 2 is shown the gasoline consump- 
tion in Massachuetts by months, during 1929 and 1930. 
The graph, Fig. 4, gives a vivid presentation of traffic 
flow by hours during one week in August 1929, as counted 
at 28 key stations distributed over the state. 


BUILDING SAFETY AND FACILITY INTO HIGHWAYS 


It is a fundamental principle that safety and facility 
should be incorporated in the highway during its con- 
struction. Roadways should be so 
built as to make it difficult, if not 
impossible, for motorists to do the 
. wrong thing. A few examples will 
indicate what can be done. 

Raised center strips will prevent 
head-on collisions by forcing motor- 
ists to drive on the right-hand side 
of the highway, by eliminating mid 
block turns, and by reducing head 
light glare. The building of three- 
and four-lane highways, with the 
outside lanes of smooth cement and 
the inside lane or lanes of rough 
macadam, encourages motorists to 

) use the attractive outside lanes, 
{ leaving the center free for passing 
Improved shoulders will induce mo 
| torists to park off the traveled way 
Since motorists driving at a high 
speed will not pass close to fixed 
objects, ample space should be pro 
vided between the guard-rail and 
the outside lane to dissuade drivers 
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m swinging toward the center and endangering cars 
the passing lane. The erection of channelizing islands 
the throats of wide intersections prevents motorists 
m cutting the corner when making left turns. These 
imples show how automatic enforcement can be ob- 
ned by construction. 


RELATIVE USE OF TRAFFIC DEVICES 


Each traffic device has its own particular use—no one 

(| cure all traffic ailments any more than one medicine 
vill cure all diseases. The facts discussed previously 
can be used as a guide in making a proper selection. 

fo begin with the ultimate in intersection control— 
grade separations should only be installed when the 
total economic cost of accidents and delays is equal to 
the yearly cost of building and maintaining such a struc- 
ture, probably estimated on the basis of a 20-year life. 
Since the cost will run from $100,000 to $200,000, it is 
bvious that it will take many accidents and delays to 
justify such an expenditure. 

As to the rotary traffic method of control, it probably 
ives a capacity second only to grade separation. Its 
st is much less but it should be justified by the method 

viously used. 

\ctuated signals probably give the third highest ca- 
pacity to an intersection. Their cost is even less, and can 
be justified quite easily. Under light traffic flows, where 
conditions change rapidly, they cause much less un- 
necessary delay than the ordinary fixed-cycle signal, 
ind consequently they can be justifiably installed for 
accident reduction as well as for the relief of congestion. 

Fixed-cycle signals are only beneficial in reducing de- 
lay if the traffic volume is 1,000 vehicles an hour or more, 
and if at least one-fourth of the traffic is on the side 
street For the reduction of accidents under lighter 
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traffic flows, they are only effective if the proportion of 
traffic is such as to permit the short cycle necessary for 
efficient operation under light traffic conditions. Ob- 
viously, if the flow is so light as to demand a 40-sec 
cycle, and the proportion of flow is 90:10, a division of 
36 sec. and 4 sec. cannot be used, and resort must be 
had to an actuated signal. 

Flashing beacons are nothing but animated signs with 
greater attracting power. They should be used wherever 
a warning or channelization is needed. Their purpose is 
to slow down speed and force proper turning. 

Stop signs are effective under two sets of conditions 
first, where the flow of traffic on one street is much greater 
than on the other, so that the traffic stopped is light 
and the resulting delay reasonably small; and second, 
where the average speed at an intersection is consider 
ably in excess of the “‘safe approach speed”’ for the inter 
section in question. Here again, however, the volume 
and the speed of traffic, as shown by the counts, are th« 
selecting factors. Stop signs, if they can be enforced, 
are preferable to fixed-cycle signals. That device should 
be used which will cause the least unnecessary delay and 
yet solve the problem. 


TREATMENT REQUIRED AT DANGEROUS INTERSECTIONS 


Traffic signs are the first treatment a dangerous point 
should receive. However, they should be used only 
where they are absolutely necessary. Safe-approach 
speed studies immediately following highway construc- 
tion, and accident records later, should determine their 
use, 

No device should ever be installed without befor: 
and after studies—studies beforehand to indicate which 
device, if any, is needed, and studies afterward to show 
the results obtained. 





BERKELEY Court, BAKER STREET, 
LONDON 


As an example of modern British structural 
engineering, the construction of an ultra 
modern nine-story apartment house on 
Baker Street and Oxford Circus, London, 
s of peculiar interest. Here the use of 
hollow brick to back up the face brick in 
the walls above the fourth floor effected a 
saving in weight of almost 1,300 tons on 
the foundations, with a resulting economy 
in steel cost. The foundations of the build 
ing are on London blue ‘ las Following 
Terzaghi’s theories, footing pressures were 
reduced from 4 tons, on smaller bases, down 
to 3.3 tons per sq. ft. on the largest. Berkele, 
Court occupies an island site over one acre 
extent It is surmounted by a roof garder 
of generous dimensions The photograph 
is furnished by courtesy of Donovan H. Lee 


Assoc. M. Am. Soc. C.E., the engineer in 


charge of the structure 








HINTS THAT HELP 


Today's Expedient—Tomorrow's Rule 


The minutiae of everyday experience comprise a store of knowledge upon which we depend for growth as 
individuals and as a profession. This department, designed to contain practical or ingenious suggestions 
from young and old alike, shoud afford general pleasure not unmixed with profit. 





























with the flood currents, the diurnal range has been used 


Est uary idal Prisms Related in computing the values used on the graph. Tides along 


to Entrance Areas the Atlantic coast do not have this inequality and the 

mean range was used for the tidal prism of Absecon Inlet. 

By Morrovucnu P. O'Brien The tidal prisms used in the figures and in Table I were 

Associate Member American Society or Civic Encineers taken from reliable sources and were checked by planimeter 


Assistant Proressor or Mecuanicat ENGINEERING measurement of the areas shown on the charts of the 
University or Cacrrornia, BerkeLey U.S. Coast and Geodetic Survey. It is always difficult 

to estimate the tidal prism and there are undoubtedly 

EVERAL writers have intimated that there is some some errors in the values used, but it is believed that 
relation between the general dimensions of the en- these errors are too small to affect the curve’s validity. 
trance to a tidal estuary or bay along a sandy coast and Where twin jetties have been constructed, the area of 
the volume of the tidal prism, but there appears to have the entrance section was taken between the ends of the 
been no previous attempt at a definite correlation. In jetties; for entrances which are unimproved or improved 
Fig. |, the area of the entrance section below mid-tide by only one jetty, it was measured at the narrowest point. 
Data were taken from the most recent 

| San Francisco 57] surveys of the U.S. Engineers or the 
U.S. Coast and Geodetic Survey. 
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2. the yearly variations in inlet area are 
ze small for all of the harbors included. 
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andappears tobe approaching thecurve. 

} At San Diego, the area is greater than 

is indicated by the curve, but this is ac- 

counted for by dredging and by the rela- 

~ ~ - = = = - >) «tively light littoral sand movement. 

Area of iniet below Mean Sea Level (Sq. Ft. x 10°*) The explanation of the relation shown 

Fic. |. PLorrep RELATION BETWEEN TIDAL PRISM AND AREA OF ENTRANCE SysTeEM appears to be that the pressure of the 

littoral sand motion tends to reduce the 

is shown as a function of the tidal prism between mean entrance area until the tidal currents are sufficiently strong 

lower low water and mean higher high water, and the to remove material from the ends of the encircling sand 

small deviations from the curve indicate a unique re-_ spits. If the original entrance area is too small, as may 
lationship between the two quantities. 

A logarithmic plotting of the same data | T | 
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equality, with the “long run-out’’ fol- 

lowing higher high water. Since this peculiarity in the have been true of San Francisco Bay, the tidal currents 

daily sequence gives ebb currents strong in comparison will remove material until the proper area is obtained 
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It was thought at first that deviations from the curve 
might be explained on the basis of the coarseness of the 
sand forming the bar and the adjacent beaches, but the 
lata available do not indicate a tendency toward an 
increase or decrease in the area with increasing coarse- 
ness of the material. In this connection it should be 
noted that, although fine material is more easily trans- 
ported toward the entrance by waves, winds, and cur- 
rents, it is also more easily moved away by the tidal 
urrents, and these two factors appear to neutralize 
each other. Computations of the cross sectional area of 
the entrance, based on tidal currents and their scouring 
elocity, indicate that a given tidal prism will maintain a 
larger entrance in fine sand than in coarse. The trouble 
with this method is that it neglects the lateral sand 
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pressure, which is bound to be greater in fine sand 

The relation here established has an important bearing 
on the desirability of reducing the tidal prism by arti 
ficial means. One of the proposed sites for the ‘‘Salt 
water Barrier’ in San Francisco Bay would result in a 
40 per cent reduction in the tidal prism and there seems 
to be little doubt but that this would cause a general 
shoaling of the entrance. 

This relationship is important in small bays where a 
relatively large percentage of the tide lands is being re 
claimed by dredging from the channels. Reduction in 
the tidal prism due to depositing the dredged materials 
between low- and high-water levels is not compensated 
for by increased channel depth, and a deterioration of 
the entrance is to be expected. 


RELATION BETWEEN TIDAL PRISM AND AREA OF ENTRANCE SECTION 





TABLE I. 

HARBOR Tipat AREA DiuRNAL RANGE 
In. Sq. Mi In. Ft 
63.0 9.1 
131.2 9.1 
a River 171.8 6.3 
River 2.7 8.0 
. 10.9 7.4 
5.0 7.7 
2.5 6.9 
11.6 68 
16.1* 6.7 
2.4 6.8 
t Bay 18.5 6.2 
. CO 444.9 5.7 
a) 5.1 
24.0 5.6 

e MBan RANGE 
~hanne 3.8 
e 3 8 


at ordinary high water 


Trpat Prism Area Betow MSI Dati Jerries 
Sq. Mi. X Ft. Between 
MLLW and MHHW In. Sq. Ft 

518.0 251,200 1928 win jetties 

913.5 393,800 1929 No jetty 
1,370.0 508,000 May 1930 Twin jetties 
21.6 11,550 July 1925 Twin jetties 
80.7 36,930 1929 Single jetty 
38.5 19,785 1920 [win jetties 
17.3 11,100 1916 Twin jetties 
78.9 46,200 Nov. 1929 Single jetty 
90.2 61,120 1929 Twin jctties 
13.9 9,020 1929 Twin jeitie 
120.0 78,600 July 1929 Twin jetties 
2. 890.0 878.000 Oct. 1925 Golden Gate 
7.1 5,895 1929 Twin jetties 
120 0 105,000 Aug. 1929 Single jetty 

344.0 17,780 No jetty 

18.2 12,000 No jetty 
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Estuary Tidal Prisms Related 
to Entrance Areas 


By Morrovucu P. O'Brien 


Associate Memper American Society or Crvit ENGINEERS 


Assistant Proressor or MecHANICcCAL ENGINEERING 
Universiry or Cacirornia, BerKeLey 


EVERAL writers have intimated that there is some 
relation between the general dimensions of the en- 
trance to a tidal estuary or bay along a sandy coast and 
the volume of the tidal prism, but there appears to have 
been no previous attempt at a definite correlation. In 


Fig. |, the area of the entrance section below mid-tide 


















with the flood currents, the diurnal range has been used 
in computing the values used on the graph. Tides along 
the Atlantic coast do not have this inequality and the 
mean range was used for the tidal prism of Absecon Inlet. 
The tidal prisms used in the figures and in Table I were 
taken from reliable sources and were checked by planimeter 
measurement of the areas shown on the charts of the 
U.S. Coast and Geodetic Survey. It is always difficult 
to estimate the tidal prism and there are undoubtedly 
some errors in the values used, but it is believed that 
these errors are too small to affect the curve’s validity. 
Where twin jetties have been constructed, the area of 
the entrance section was taken between the ends of the 
jetties; for entrances which are unimproved or improved 
by only one jetty, it was measured at the narrowest point. 
Data were taken from the most recent 
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surveys of the U.S. Engineers or the 
U.S. Coast and Geodetic Survey. 

Except in the case of Tillamook Bay, 
the yearly variations in inlet area are 
small for all of the harbors included. 
The area of the entrance to Tillamook 
Bay hasincreased 300 per cent since 1898 
and appears tobe approaching thecurve. 
At San Diego, the area is greater than 
is indicated by the curve, but this is ac- 
counted for by dredging and by the rela- 
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is shown as a function of the tidal prism between mean 
lower low water and mean higher high water, and the 
small deviations from the curve indicate a unique re- 
lationship between the two quantities. 
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PLoTTep ReL_aTion BETWEEN TIDAL PRISM AND AREA OF ENTRANCE SYSTEM 


tively light littoral sand movement. 

The explanation of the relation shown 
appears to be that the pressure of the 
littoral sand motion tends to reduce the 
entrance area until the tidal currents are sufficiently strong 
to remove material from the ends of the encircling sand 
spits. If the original entrance area is too small, as may 
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A logarithmic plotting of the same data 
shows that the curve can be repre 
sented with sufficient accuracy by 

A 1,000 7" 
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where 

/) = volume of the tidal prism 
in square mile-feet be- 
tween MLLW and 
MHHW, and has a 
value ranging between 
7.0 and 3,000 
area of the entrance 
section below mid-tide 
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Along the Pacific coast of the United Fic. ‘ 

States, the tide exhibits a diurnal in- 

equality, with the “long run-out’’ fol- 

lowing higher high water. Since this peculiarity in the 

daily sequence gives ebb currents strong in comparison 
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have been true of San Francisco Bay, the tidal currents 
will remove material until the proper area is obtained 
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It was thought at first that deviations from the curve 
night be explained on the basis of the coarseness of the 
and forming the bar and the adjacent beaches, but the 
lata available do not indicate a tendency toward an 
nerease or decrease in the area with increasing coarse- 
ess of the material. In this connection it should be 
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noted that, although fine material is more easily trans- 


rted toward the entrance by waves, winds, and cur- 
nts, it is also more easily moved away by the tidal 
urrents, and these two factors appear to neutralize 
h other. Computations of the cross sectional area of 
entrance, based on tidal currents and their scouring 
locity, indicate that a given tidal prism will maintain a 
irger entrance in fine sand than in coarse. The trouble 


with this method is that it neglects the lateral sand 


pressure, which is bound to be greater in fine sand 

The relation here established has an important bearing 
on the desirability of reducing the tidal prism by arti 
ficial means. One of the proposed sites for the ‘‘Salt 
water Barrier’ in San Francisco Bay would result in a 
40 per cent reduction in the tidal prism and there seems 
to be little doubt but that this would cause a general 
shoaling of the entrance. 

This relationship is important in small bays where a 
relatively large percentage of the tide lands is being re 
claimed by dredging from the channels. Reduction in 
the tidal prism due to depositing the dredged materials 
between low- and high-water levels is not compensated 
for by increased channel depth, and a deterioration of 
the entrance is to be expecte 1. 


TABLE I. RELATION BETWEEN TIDAL PRISM AND AREA OF ENTRANCE SECTION 
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63.0 9.1 
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a River 171.8 6.3 
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Trpat Prism Area Betow MSI Dati Jerries 
Sq. Mi. X Ft. Between 
MLLW and MHHW In. Sq. Ft 

518.0 251,200 1928 I win jetties 

913.5 393,800 1929 No jetty 
1,370.0 508 000 May 1930 Twin jetties 
21.6 11,550 July 1925 Twin jetties 
80.7 36,930 1929 Single jetty 
38.5 19,785 1920 [win jetties 
17.3 11,100 1916 [win jetties 
78.9 46,200 Nov. 1929 Single jetty 
90.2 61,120 1929 [win jetties 
13.9% 9,020 1929 Twin jetties 
120.0 78,600 July 1929 Twin jetties 
2,890.0 878,000 Oct. 1925 Golden Gate 
7.1 5.895 1929 Twin jetties 
120 0 105.000 Aug. 1929 Single jetty 

34.0 17,780 No jetty 

18.2 12,000 No jetty 
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Construction Difficulties on the Spier 
Falls Project 


Dear Sir: The article by Colonel Hogan on the Spier 
Falls development, in the March Crvi_ ENGINEERING, 
covered the subject so thoroughly that little can be 
added. However, one or two features of construction 
methods might be commented upon. 

The most difficult and interesting part of the work 
from a construction standpoint was the excavation of 
some 77,000 cu. yd. of solid rock and masonry, mostly 
behind leaky cofferdams, in the dead of a northern New 
York winter. In addition to this, the work was located so 
that it was entirely surrounded by sensitive structures—a 
power house, substation, high tension transmission line, 
and operators’ houses. The only safe method of blast- 
ing in such restricted quarters was to use a great number 
of drill holes with light charges on 40 per cent blasting 
gelatin, and to cover all shots amply with blasting 
mats. Hemp, wire cable, and log mats were used, but 
the last proved the most satisfactory. They were made 
from green logs cut in the neighboring woods, each 6 to 
\0 in. in diameter, and 20 ft. long, with a hole bored in 
either end. Thirty or forty logs, according to size, were 
strung on cables with a loop at the top for handling with 
a derrick. When a log was splintered, the remnant 
could easily be removed and the remaining logs would 
slide along the cables and close the gap. Against 
vertical faces to be blasted, this mat was suspended 
from the derrick 

Next in point of interest was the building of transition 
sections and draft 
tube forms on a flat 
piece of ground some 
distance from the 
work and the trans 
portation and lower 
ing of these into place 
on their foundations 


Che “elbow” section 
of draft tube form 
was built in two 


pieces, each weighing 
ibout 20 tons. These 
sections, which were 


built on their sides, 
had to be braced 
sufficiently to be 
skidded down a 
narrow road to the 
site of the work, 
picked up, turned 





to an upright posi 
tion in the air, 
and lowered into 
place without undue 
distortion. As it required nearly a month to build these 
forms where working conditions were favorable, it is 
assumed that an equal amount of time would have been 
required had they been constructed in place after the 
pouring of foundation slabs. It is doubtful if the con- 
struction schedule could have been maintained without 


Forms CONSTRUCTED IN YARD 


4 





A TRANSITION SEcTION BEING Movep Into PLace 


this saving of time. Another advantage of constructing 
special forms in advance is that greater attention can be 
devoted to building them to true lines and making a 
more workmanlike job throughout. 


J. C. Batcoms, M. Am. Soc. C.E 
Engineer in Charge of Construction 
Spier Falls Power Project 
Glens Falls, N.Y 
March 18, 1931 





River Cut-ofts Fail to Solve Flood 
Problems 


Str: My interest in the Brazos River project, so 
ably described by Major Fox in the January issue, 
goes back to an early stage of construction when | 
was serving as Division Engineer. In the broadest 
sense, this work divides itself into two parts—naviga 
tion, and flood control. So far as navigation is con- 
cerned, the blocking of the river and the diverting of 
the waters into the Gulf has probably gone far toward 
solving the problem, but I am not so certain that the 
plan provides a solution for the control of the flood 
flow of the river. 

There is nothing new in proposing to make a river 
enlarge its own channel, but never to my knowledge 
has it been a success. The theory goes far back—it 
has been offered repeatedly in connection with flood 
plans for the Mississippi and Sacramento Rivers—and 
assumes that if you increase the flow of water in a river 
channel by levees, you will increase the capacity of 
the channel, and to almost any limit. This theory 
has not proved to be correct. In all cases of which |! 
have knowledge it has failed to give the results claimed. 
You cannot divert the flood waters of a river through a 
channel and expect that channel to gain materially in 
capacity. In my opinion, it will gain little over its 
original capacity. If that is greatly deficient for the 
flood flow, there is not one chance out of ten that it is 
ever going to gain any material increase. 

Regarding this Brazos diversion, I believe that if the 
new channel is deficient in flood carrying capacity as ! 
now stands, the only possible hope of its gaining any 
material increase is through the occurrence of a series 
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small and gradually increasing floods extending over 

‘ong period. That, however, is not the way floods 

ur. It is easy to read discussions along this line 

i reach the conclusion that the problem is solved. 
1ose who have had little experience with flood channels 
od are unfamiliar with the theories involved, must go 

w in accepting what is offered as to the ability of a 

iver to create for itself additional channel capacity. 

In recent years, I have given much thought to the 
traightening of rivers. In my opinion, engineers dealing 
with flood control grow more and more suspicious of 
cut-offs as they study the problems, and those who deal 
with navigation very promptly give up the consideration 
of their use. It is a fine thing to talk about cutting off 
a bend and to demand that the river be straightened, 
but in doing so the way river channels are formed and 
maintained is ignored. There is no more reason to 
expect a river to remain straight where a cut-off has been 
made two years before and no signs of starting a bend 
have ap , than for one to go outside on a sunny 
day and say, “The sun is shining; it will never rain. 
Cut-offs on the rivers of this country, as flood protection 
works, give no promise. They have been tried on the 
Sacramento and abandoned as a failure. 

We are now carrying out on the Mississippi River an 
experiment with a cut-off of magnitude. We deliberately 
permitted the river to initiate a cut-off in 1929-1930. 
Adequate data covering flood stages and river channel 
conditions previous to the beginning of this cut-off are 
available, and each year all such additional data are 
being collected as will be needed in connection with the 
complete study which will be made when the cut-off 
has been accomplished and river conditions in the vicinity 
have again become normal. 

It is believed that this will be the first complete 
and thorough study ever made in this country to show 
how a cut-off occurs in nature, what happens during its 
jormation, and what is the final effect on the regimen of 
the river. Incidentally, a laboratory study will be 
made of this same cut-off with the idea of determining 
how nearly the results obtained in the laboratory agree 
with those of the corresponding experiment made by 
nature. 

Tuomas H. Jackson, M. Am. Soc. C.E. 
Brigadier-General Corps of 
Engineers, U.S.A. 
Vicksburg, Miss. 
ipril 8, 1931 





Hydraulic Studies of Brazos 
Diversion 


lo THE Epiror: The Brazos River project, described 
by Major Fox in the January issue of Crvi. ENGINEER- 
ING, is of especial interest in this day when our attention 
is so much attracted to studies of river hydraulics, for 
the reason that there has been created by this diversion 
of the Brazos an opportunity for us to study and reach 
(inal conclusions on a great many points that are moot 
subjects among those who are interested in river hy- 
draulies. The Brazos river is unique among alluvial 
streams, so far as I know, in that it is the only one of any 
importance that has but one mouth. 

‘he diversion channel is shorter than the original 
channel by about 1'/, miles, which is a considerable 
percentage of the length of the original river section 
“uch it replaces. This must naturally create a dis- 

‘hance of the regimen of the stream. This diversion 

inel was not excavated to the full dimensions of the 
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original channel. The over-bank area between levees 
added to the excavated section would be larger than the 
cross section of the main stream, but the excavation 
channel for a considerable part of its length is merely a 
sort of guide channel, reliance being placed on freshets, 
which have occurred and will occur, to enlarge it as 
required. 

There are possibilities of many interesting hydraulic 
studies on this diversion channel. The citizens of Free- 
port, where there is located a very large industrial 
corporation, have volunteered to cooperate with the 
Corps of Engineers in providing technical assistance to 
carry forward, or to aid the corps in carrying forward, 
any hydraulic studies which it may be sufficiently inter- 
ested to indicate. Such studies are now being made. 

In think that in the course of a relatively brief period 
of time we will be able to gather much information of 
great value to the profession as a result of these studies. 


J. F. Co_eman, Past-President Am. Soc. CE. 


J. F. Coleman Engineering Company, 
Consulting Engineers 

New Orleans, La. 

April 1, 1931 





Shortening May Benefit a River 


To THE Epitor: In connection with the Brazos 
River improvement, described by Major Fox in the 
January issue, I should like to call attention to the 
fact that in some parts of the world rivers have been 
successfully shortened. Thus, for example, a 64-mile 
stretch of the River Rhine, which is about 800 ft. wide, 
has been shortened near Gemersheim from its original 
length to 28 miles. The work of accomplishing this 
extended through decades. The river itself did the 
work of cutting off bends. Whenever, by this process, 
a bank was pushed back to its predetermined location, 
it was revetted and protected against further cutting 
away. 

Rivers such as the Mississippi, among them the 
Sacramento of California, have many stretches that 
could be shortened with benefit to the river, both above 
and below the cut-off. A large river endeavors to 
maintain the regimen which it has established in cen- 
turies of flow, a fact which makes it possible to predict 
with some confidence what the ultimate effect of any 
material change in its length will be. This statement 
applies, of course, only to rivers flowing in alluvial 
valleys. In various parts of the world, advantage has 
repeatedly been taken of this law of river dynamics. 
It is to be hoped and should be expected that, as ap- 
plied at the mouth of the Brazos, it will also prove to 
be successful. 

C. E. Grunsxy, Past-President Am. Soc. C.E. 
The C. E. Grunsky Company, Engineers 
San Francisco, Calif. 
April 4, 1931 


The Present Status of Flood Control 


Sir: The paper by Mr. Coleman, entitled ‘‘Missis- 
sippi River—A National Flood Problem,’’ published in 
the February issue, is an interesting contribution on 
this much-discussed subject. The portion of the river 
that has been treated in Mr. Coleman’s paper is known 
as the Lower Mississippi, as it extends from Cairo, IIl., 
to the Gulf of Mexico. This section is naturally 
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divided into two reaches—Cairo to Red River Landing, 
or Old River, and from there to the Gulf. 

Mr. Coleman's estimate that the river, from Cairo 
to the Gulf of Mexico, has lengthened about 75 miles 
since 1882 is too great. In 1882, the length of the 
river from Cairo to the Gulf was given as 1,060 miles; 
and the 1927 Special Report of the Mississippi River 
Commission gives its length as 1,081 miles, showing a 
lengthening of 21 miles between 1882 and 1927. Cut-offs 
cause violent changes in local sl and velocities and 
disturb the regimen of the river for many miles above 
and below so for a number of years efforts have been 
made to prevent cut-offs. 

Estimates made in 1892, from surveys covering a 
period of ten years, showed the average amount of bank 
erosion to be about 9'/: acres in area, with a depth of 
66 ft. per mile of river. Therefore, the total for the 
river between Cairo and Donaldsonville, La., is an- 
nually | sq. mile by 860 ft. in depth. Most of the mate- 
rial dumped into the river by caving banks is deposited 
a short distance below where it originates. That very 
little of this material is carried to the Gulf is evidenced 
by the fact that the amount of silt brought into the 
lower river from the tributaries is approximately the 
same as that carried into the Gulf. About 165 miles of 
caving banks have been stabilized by revetment work, 
which is being extended each year, although several 
hundred miles of unprotected banks still remain. 

Caving banks and a shifting channel have been a con- 
tinuous menace to levees and other structures along 
the river. Therefore, with all the banks stabilized and 
the river held in a fixed position, the force of the current, 
which is now expended in tearing down the banks and 
moving the material to build points and side and middle 
bars, would then be expended in scouring the bottom. 
Also, the hydraulic radius of the channel would be 
increased, the velocity of flow accelerated, the water 
surface for a given discharge lowered, and the problems of 
navigation and flood control greatly simplified. 

Many observations recorded by the Mississippi River 
Commission confirm Mr. Coleman's statement that 
channel deterioration is caused by crevasses and outlets. 
All outlets except Old River have been closed. But 
deposits formed in the main river, opposite and below 
this outlet, have choked the channel to such an extent 
that the flood plane for a discharge of 1,500,000 sec-ft. 
was raised 9 ft. between 1882 and 1927. 

Prior to 1927, levees were depended upon for con- 
trolling Mississippi floods, as it was not believed that 
the flood of 1912 would be exceeded. However, the 
flood of 1927 caused a realization of the impracticability of 
confining a maximum flood between levees, and it was 
concluded that some means must be found to reduce flood 
elevations in the river. Many suggestions were offered, 
but most of them were found to be impracticable. The 
diversion of tributaries, for instance, was found to be too 
costly in proportion to the benefits. 

Surveys and studies concerning the feasibility of 
reservoirs have been conducted since the 1927 flood, 
but no definite conclusions on the subject have been 
reached, except that the cost would be excessive as com- 
pared with that of floodways. Reforestation on a large 
scale might, to a limited extent, reduce run-off. How- 
ever, it appears that, although reforestation may be ad- 
vantageous as a conservation measure, it would have but 
slight effect as an aid in flood control. In 1844, long 
before the forests in the upper Mississippi or Missouri 
valleys had been disturbed, the gage at St. Louis showed 
a flood reading 3.4 ft. higher than any that has occurred 


since 
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Clearing the land between the river and the levees 
would have some effect in lowering flood heights, because 
of the increased velocity of over-bank flow. However, 
it has been concluded that the cost of clearing and main- 
tenance would not be justified by the benefits derived. 

The plan finally adopted for flood control provides 
for somewhat higher and wider levees and for floodways 
and spillways to keep the super-flood from rising above 
prede i elevations. Detailed studies are being 
made at the U.S. Waterways Experimental Station, 
at Vicksburg, in connection with field studies, of caving 
banks, the probable effect of cut-offs, silting, seepage 
through and under levees, and other features relative 
to river and flood control. 

Whether or not any modifications of the adopted 
project may be made will depend upon these studies and 
experience. 

Cuaries H. West, M. Am. Soc. C.E. 
Greenville, Miss. 
March 21, 1931 





Nature’s Plan for Flood Control 


To tHe Eprror: The excellent paper by Mr. Cole- 
man, in the February issue, prompts me to contribute 
a few thoughts on the much-mooted subject of reservoirs 
and retarding basins for flood control on the Mississippi 
River. 

It does not appear to be generally appreciated that 
nature has endowed this river with a remarkably effi- 
cient set of retarding basins, considering the fact that 
they are not provided with controlled outlets. I have 
reference to the backwater areas in the lower Boeuf, 
Tensas, Yazoo, St. Francis, and White River basins. 
These backwater areas, locally known as “basins,’’ have 
always functioned as detention basins. We seldom think 
of them as such, because they lack the spectacular as- 
pects and engineering romance of basins controlled by 
costly high dams, and partly because they do not happen 
to lower great flood stages below the arbitrary levee 
heights set by man. 

Their retarding action, nevertheless, has a material 
reducing effect on Mississippi River flood stages. Al- 
though their average depth of water may be small when 
compared with the standards set by retarding basins, 
such as were built in the Miami River Valley in Ohio, 
the areas within them available for the temporary stor 
age of flood waters are very large. It would be im 
practicable, except at prohibitive cost, to replace these 
basins or to duplicate their action by means of either 
artificial detention basins or storage reservoirs. 

As is well known, retarding basins or reservoirs for 
flood storage, in order to be of maximum benefit, should 
be located on, or immediately adjacent to, the stream 
along which protection is needed; and the — of 
the basins al the Mississippi is exceptionally favor 
hile tc: thi taped. The Tensas Basin is the largest in 
point of capacity and, next to the new system of levees, 
will probably be the most important single factor in the 
control of excess flood waters of the Mississippi. [ts 
bottom is, for the most part, covered with timber and 
brush, which obstruct the flow within the basin, ws 
promoting the retarding qualities of the basin. How 
eorenghe this action is may be judged from the fact 
that, at the crest of the 1929 flood, the hydraulic gradient 
in this basin, computed from observations on gages 
spaced over a distance of 56 miles, was only 5.5 ft., or 
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out 1 ft. in 10 miles. Water velocities in the wooded 
reas are rarely as high as 0.8 ft. per sec. 

So apt is Mr. Coleman’s review of the situation that 
. banishes the often-expressed belief that one who lives 
. long time in close contact with a big problem cannot 
hope to get a good perspective on it. His attitude to- 
ward the present plan for control, as expressed in the 
last paragraph of his paper, strikes a new keynote, 
which, I trust, will commend itself for earnest considera- 
tion to those who appear overinclined to criticize. 


Gerarp H. Matrues, M. Am. Soc. C.E. 
Principal Engineer and Chief of the Hydraulic 
Division, U.S. Engineer Department 
Norfolk, Va. 
March 13, 1931 





Wind Forces in Tall Buildings 


To THe Eprror: The article by Mr. Balcom, in the 
March issue, makes me feel that congratulations are 
certaihly due the architects and engineers of the new 
Empire State Building for having worked together so 
harmoniously to produce a building which is both 
effective in its architectural planning and well adapted 
to good structural design. The arrangement of the 
service area in the interior of the tower resulted in a well 
lighted, well arranged space all around the exterior, 
and the deep bracing desired for both rigidity and econ- 
omy is carefully concealed in permanent partitions 
throughout the service area. Of course, conditions 
will not always permit of such ideal arrangements, but 
they are certainly something to have in mind and to 
strive for in the early conceptions of a building. 

Descriptions of the early placing of the contract and 
the careful scheduling of the time requirements for the 
receipt of structural drawings bring out very clearly 
the time-saving element in such planning. If it had 
been necessary to complete the structural design of 
the building before the placing of the steel contract, 
there would no doubt have been a loss of many months’ 
time. Although I sympathize with the steel fabri- 
cators who have attempted to require complete plans 
ind information before submitting bids, I still feel that 
they should endeavor, where possible, to work toward 
overcoming the loss of time, which is inevitable on such 
a project, if complete information before bids is required. 

It is interesting to note that the distribution of wind 
shears to the several bents in the building was in the 
ratio of their resistance value. Under the form of 
analysis used, the shears in the interior panels around the 
service area were no doubt considerably greater than 
in the outside panels which come in the rentable part 
of the building. The ability to use deep bracing in 
these interior bents without inconvenience to the oc- 
cupants of the building is most fortunate. From looking 
at the typical plan for the upper stories and considering 
the bents which run in an east and west direction, it is 
evident that the deep knees were not used in the center 
panels of the building, as this forms a main passageway. 
[| the same system of analysis were used in an east and 
west direction as in a north and south direction, this 
must have resulted in the carrying of very heavy 
shears with some shallow t of connection. Owing 
to the great d pth of the building in this direction, how- 
“ver, this was, of course, not nearly as serious as would 
iave been the case if the same thing had happened in 

« north and south bracing. 
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It is interesting to note the provisions which are being 
made in the building for the measurement of wind forces 
and their effects on the frame. With a correctly pro- 
portioned frame, these should give an enlightening 
check-up on features of the building which are ordinarily 
neglected in wind design. However, it seems to me that, 
at the present time, the greatest advance in wind bracing 
must be in the development of correct theory. The 
multiplicity of shapes and exposures of buildings with 
the accompanying idiosyncrasies of wind action in their 
neighborhood, will make the gathering of useful data 
tedious. The maximum winds occur only at irregular 
and widely spaced intervals, so that the opportunity to 
obtain just the data wanted will seldom occur. I feel that 
as long as the engineer can be satisfied that he has a 
reasonably safe assumption as to maximum wind pres- 
sure for design purposes, the correct development of 
theory is the most likely means for obtaining better 
wind designs. The comparative cheapness of good 
bracing does not make it imperative to assume maximum 
pressures lower than those that are now commonly used, 
particularly if correct theoretical analysis results in the 
use of deep and effective types of bracing, where it is 
possible to incorporate them without injury to the archi- 
tectural layout of the building. 


N. A. Ricuarps, Assoc. M. Am. Soc. C.E. 
Vice-President, Purdy and Henderson 
New York, N.Y. 
March 10, 1931 





Progress in Skyscraper Construction 


To tHe Epitor: The buildings described by Mr. 
Balcom and Mr. Spurr in the March issue of Civit 
ENGINEERING, that is, the Bank of Manhattan Building 
and the Empire State, are landmarks in the progress of 
skyscraper construction because they have been de- 
signed for stiffness. Previous to this time, all towers 
have been designed to resist an assumed wind load within 
certain allowable unit stresses. Now, for the first time, 
we have buildings designed to stand an assumed wind 
load within certain allowable deflections. 

In both these examples, it may be said that the mathe- 
matical problem of design, as such, has been success- 
fully solved. Each apparently has very nearly the 
vibration frequency which corresponds to its theoreti- 
cal stiffness in relation to its mass. What we need now 
is the test of experience to show whether the allowable 
deflections were correctly chosen with regard to the 
human nervous system. Also necessary is a study of 
such factors as amplitudes, wind pressures, tilting of 
floors, and column stresses, all carried out simultaneously 
in order to check up on the theory in detail and to get 
a more accurate idea of the actual behavior of the build- 
ings in action. 

On completion of these two towers, I believe that the 
profession is prepared to develop a rational theory, with 
well grounded empirical constants, which will permit 
the engineer to undertake with confidence any higher 
towers that are likely to be built for some years to 
come. 


Davin Cusuman Coyie, M. Am. Soc. C.E. 
Designing Engineer, Gunvald Aus Company 
New York, N.Y. 
March 10, 1931 
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The Civil Engineer and City 
Planning 


Str: The article by Mr. Knowles, in the March issue, 
is instructive. For city planning, the head should be 
either a civil engineer, who has had an architectural 
education, or an architect, who has had a broad engineer- 
ing education. At any rate, responsibility must always 
be centered in one man, who may have as many assis- 
tants as the scope of the work requires. 

However, the work of city planning must reach further 
back than mere designing, and it must include a plan 
for raising funds on a scale commensurate with the 
plans. Usually the tax budget is relied upon for that 
purpose, with the result that hardly any city planning 
can be done without getting the city in question deeply 
in debt and permanently saddling it with high taxes. 

We should take an example, in this particular respect, 
from city planning in the Central European cities in 
the past century, notably Vienna. The most impor- 
tant problem connected with making new plans for this 
city was finding the money for its financing. The 
lands, originally occupied by mdats and buildings of 
little value, were leveled and laid out in wide streets, 
connecting with the Ringstrasse and built up with hand- 
some shops and residences. Then, when the great city 
beautification plan was really completed, it was not 
only all paid for from the sale of the land, but there was 
a surplus of over 20,000,000 gold kronen ($4,000,000) 
for further improvements. 

Can we hope for any such planning for cities in the 
United States? We shall find the first answer to be 
“No,”’ because of the archaic real estate laws which 
have not been changed in any notable way since the 
country was settled and land for the cities and towns was 
chopped up into small pauper lots of 25 by 100 ft. The 
acquisition of this kind of land is everywhere exceedingly 
costly, as a horde of speculators, lawyers, and officials 
depend for their living on this complicated and costly 
procedure of getting title for land. Time-worn notions, 
anchored in law, about excess condemnation add to the 
trouble and cost. 

The Torrens Law, which originated in Australia, 
was tried by some American cities, but largely with 
poor results because of the resistance offered by the 
interests that depend for a living upon real estate specula- 
tions. 

The first requisite for thorough planning of American 
cities would be laws, similar to those of Central Europe, 
for the absolute right of cities to acquire at their discre- 
tion and at a just value any real estate wanted for public 
purposes. Until this is done, the tremendously high 
cost of real estate will remain the greatest obstacle of 
city planning. 

The next great obstacle in planning American cities 
will be found in the artificially high wages of the building 
trades. All of these are unionized and have contrived, 
with the aid of politicians, through class legislation, to 
make public work more costly than other kinds. A 
reform should be created through modern organization 
of the building trades, which should be recruited from the 
white-collar workers, of whom our schools are producing 
a tremendous surplus resulting in low wages for them. 

From this class of young men there could be recruited, 
along the lines and traditions of the old guilds, a modern 
organization of city builders with apprentices, journey- 
men workers, senior workers, foremen, and masters, with 
certain just rules for the conduct of activities, high- 
class workmanship being the goal of distinction. The 
beautifying of our cities and the building and main- 
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tenance of durable fireproof homes would be the on» 
field in which there would be no over-production. Thi; 
enterprise would, however, produce for everybody lowe; 
living costs because of lower rents and lower insuranc:. 
At least this is the effect already observed abroad. 
Also, it would create urban conditions in accord with 
the true spirit of progress, under the leadership of the 
civil engineer and architect 


Gustav LINDENTHAL, Hon. M. Am. Soc. C_E. 
President and Chief Engineer, 
North River Bridge Company 
Jersey City, N.J. 
April 10, 1931 





Engineers Furnish Basic Data for 
Planning 


Sir: The paper by Mr. Knowles, in the March issue, 
shows sound judgment and realization of the possibilities 
for the engineer in planning the city of the future. In 
planning, as in all vocations in life, we are continually 
breaking new ground, traversing new paths, and facing 
in new directions. The only constant factor is the terrain. 
Therefore, as a basis for planning, accurate and com- 
prehensive control surveys, supplemented by topographic 
maps, are imperative. The engineer must be the pioneer 
on the job and prepare these basic data in order to visual- 
ize and plan for the needs of the future. 

Perhaps the engineer has much to learn from the 
architect and the landscape designer in the application 
of esthetics to city planning. Although this opin- 
ion is reasonable, it should, in fairness to the en- 
gineer, have further consideration. The engineer has 
never been altogether lacking in these esthetic qualities, 
but his plans or designs were often the result of circum- 
stances, in which his vision in this art of planning was 
not permitted to develop. It is understood that the 
architect and the landscape designer deal with facts, 
but perhaps to a lesser degree than the engineer. For, 
while the capable engineer deals primarily with the basic 
facts affecting construction, a primary requisite to the 
practice of these other professions is the ability to visual- 
ize and to promote beauty of design. 

The reason why far-sighted plans are shelved is 
not always the lack of public funds, but is, at least 
sometimes, the result of the fact that the planner has 
not based his designs on accurately prepared surveys 
and estimates that would seem reliable to the public, 
but has instead exercised his individual imagination 
too strongly. Regardless of the number of architects, 
artists, landscape designers, or consulting engineers 
employed by a technical, financial, or political organiza- 
tion, their work is valueless, from the standpoint of 
planning for the future city, until they realize the mean- 
ing of ‘‘facts’’ as understood by the engineer. 

The proper procedure in planning begins with the 
control or foundation survey, showing the facts as to 
existing conditions. Some of these conditions are man- 
made, and others, of course, involve the natural factors 
which man has had no part in forming. After these 
have been considered, the planner, whether he be en- 
gineer, architect, or landscape architect, is then free 
to use his own special talents in design. 

To the author's accusation of lamentable unwilling- 
ness, on the part of engineers, to spend money {or 
esthetic purposes, exception can be taken. It was not 
so much their ‘unwillingness’ that brought about tlus 
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‘us of the profession, as it was public opinion. The 
‘re for such improvements was not stimulated in 
past by the obvious need for them as it is at the 
sent day. This fact, together with the lack of public 
ids, forced the engineer to make his plans fit the 
mediate requisites, rather than his own idea of en- 
-able potentialities. If proposals for major improve- 
ments that are common today had been presented for 
.pproval fifteen or twenty years ago, the public would 
have been positive that the engineer recommending them 
was mentally unbalanced. The public could not then 
sce the value of the so-called necessities of today, and 
esthetic considerations received even less attention. 
Now public opinion has changed, but even yet people 
are not greatly concerned with artistic designs. On the 
other hand, bond issues for the protection of public 
health—such as water and sewer systems—usually meet 
with ready approval. With these actualities in mind, 
it is felt that the engineer of the past was handicapped 
to such an extent that his esthetic tendencies were 
not allowed expression. 
fo sum up, planning for the future city should 
have its beginning in engineering facts. Upon these 
facts—precise control, cadastral and topographic sur- 
veys—should be based all studies and estimates, 
from which should be developed the final composite 
plan. Practicing this coordination of facts with beauty 
in ultimate design, we, as engineers, shall realize our 
logical and proper place in the planning profession. 


Ure N. Artuur, M. Am. Soc. C.E. 
Chief Engineer, Department of 
City Planning 
Pittsburgh, Pa. 
March 13, 1931 





Beauty Important in City Planning 


Dear Str: I heartily endorse all that Mr. Knowles 
said in his article in the March issue and am greatly 
pleased with the newly awakened interest of the civil 
engineering profession in the great movement for city 
planning along the broad, practical lines embraced in the 
frequently repeated phrase, “Health, Safety, and General 
Welfare.’ Mr. Knowles covers all the different aspects 
of the subject of city planning and shows how the field 
requires all that is best in civil engineering skill. The 
civil engineer is essential in such work, as no permanent 
point, line, curve, or elevation can be established without 
his aid. 

Realizing the great importance of city planning, Mr. 
Knowles invites a full discussion of the subject and 
suggests to every thoughtful engineer the necessity of 
combining the treadmill part of his work, such as laying 
out streets, installing water works, and building bridges, 
with the additional duty of meeting the newer demands 
lor all that tends toward the esthetic and beautiful. 

Certainly we must realize that the day of low cost 
considerations, the bugbear of every civil engineer, has 
passed. While it is true that many of us have been 
trained in the hard school of making ends meet, we are 
now face to face with the truth of Mr. Knowles’ state- 
ment that, “Public money is more wisely spent in 
making public work properly attractive, than it is in 
‘uying new property simply for the purpose of adorn- 
ment and recreation."’ The truth of this can easily be 
‘sccrtained by visiting some of the recently improved 
wotcr courses in rural districts, whose banks have been 
‘ronstormed into wonderful recreational units, and con- 

‘ing their surroundings with other districts where 
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the sources of water supply are nothing more than un- 
sightly open ditches, or meandering lines of pipe. 

To me, the outstanding thought in Mr. Knowles’ 
paper is that it is a pressing necessity for the civil en- 
gineer who would keep abreast of the times, to look be- 
yond the hard and fast rules of his own calling to a union 
with all the professions that are capable of advising 
on matters of public safety, health, comfort, prosperity, 
beauty, and general welfare. 

Sooner or later, it will be possible to get all, or at 
least a majority, of the engineering profession who 
believe in progress to unite in giving us cities and towns 
that will be beneficial to all the citizens. 

A. J. HAWKINS 
City Engineer 


Birmingham, Ala. 
April 1, 1931 





The Esthetic Element in City 
Planning 


To THe Eprror: The paper by Mr. Knowles, in the 
March issue, is of considerable interest. Planning, in its 
essence, is establishing relationships. It is a process 
in which the human mind is called upon to function 
both analytically and synthetically. This is the most 
difficult task that human beings can set for themselves. 
One cannot analyze with any accuracy or with even a 
small measure of success, (1) if one’s mind is not flexible, 
(2) if one is prejudiced, (3) if one is not healthily skepti- 
cal, (4) if there are blind spots which prevent recognition 
of conditions and factors inherent in the subject matter 
that is to be analyzed. One cannot synthesize with 
skill and imagination, (1) if one is not flexible of mind, 
(2) if one is afraid of theorizing, (3) if one is not willing 
to experiment, (4) if one is unaware of the difference 
between trained imagination and ‘“‘imaginitis,’’ (5) if one 
is afraid of the disapproval of the literal minded. 

When Mr. Knowles says ‘‘the engineer should ap- 
preciate the fact that he has much to learn from his 
esthetic friends, the architect and the landscape de- 
signer,’ I suspect this is an admonition to respect 
the esthetic element which is dominant in their work. 
If, however, the implication is that the mature and 
precisely trained engineering mind should learn, by 
observation, how to incorporate esthetic factors into 
a more balanced and more fully rounded conception, 
then I am urged to doubt its feasibility. The works of 
the greatest engineers display consideration for esthetics. 
But, as I see it, esthetic appreciation and training and 
the understanding of esthetic principles in the graphic 
and fine arts are not likely to be acquired through some 
purely intellectual process of a mind which has not been 
subjected to their influence during the so-called ‘‘forma- 
tive years.’ I hold that the training of young men to 
be only “‘intensely practical’ engineers is a biased train- 
ing, just as I hold that the training of young men to be 
imaginatively skillful designers is futile if this training 
does not produce the ability to translate their imagina- 
tive conceptions into practical and usable form. In this 
latter statement, I mean to leave room for the idea that 
the creation of beauty itself has never been, and can 
never be, a useless activity. 

I have known civil engineers who looked upon esthetic 
factors as if they were strange and rather pitiful aspects 
of superficial ornamentation. I have known others of 
whom I should be willing to say that they had come into 
the world with a blind spot where esthetic impulses 
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are ordinarily centered. But many civil engineers whom 
I have known have, from my point of view, suffered 
because their education and life experiences have allowed 
their artistic potentialities to be neglected, with the 
result that those impulses have either atrophied or 
remained undisciplined and uncoordinated with the 
other elements of their personalities. Is it too late to 
expect such men to do for themselves what they should 
have been helped to do when they were still young? I 
suspect it is; but I see no reason why, as Mr. Knowles 
suggests, they should not respect those of their associates 
who are differently endowed. And, above all, I see no 
reason why they cannot, as a mature intellectual process, 
assign to the esthetic element in city planning its proper 
position as a fundamental and controlling one. Nothing 
in the way of physical public improvement can be done 
that is not appraisable as to its esthetic content and 
quality. The result will be judged, good or bad; and 
it will be judged by those whose training and abilities 
have impressed them with the significance of the laws 
that seem to be universally applicable in the fine arts. 
It is up to all of us to see that the results are worthy 
rather than unworthy. 

I believe that the civil engineer is necessarily so 
dominated by an environment, in which the element 
of culture is minor in its extent and influence, that he is 
often coerced into assuming, as a protective measure, 
a compartmental characteristic of mind, keeping his 
esthetic impulses apart from any effective influence upon 
his so-called practical efforts to make a living or his 
efforts to please employers to whom cultural values or 
esthetic factors make no appeal. It must be admitted 
that, in a state of civilization in which mass production 
and the intricacies of the credit system are dominant 
phenomena, the struggle for cultural values as against 
dollar values has seemed to many to be a losing fight. 
Whether or not the fight be a losing one, it is not entirely 
fair to condemn an engineer whose products often show 
~an undue dominance of the dollar mind. 


FREDERICK BIGGER 
Architect and Town Planner 


Pittsburgh, Pa. 
March 15, 1931 





Model Analysis of Great Value 


Str: In their comments on my article on mechanical 
truss analysis, printed in the December issue of Crvm En- 
GINEERING, Messrs. Lindenthal, Waddell, and Wessman 
assign to model analysis the purely supplementary task of 
providing a check on the mathematical computations. 
This is the natural attitude of engineers accustomed to 
handling work of the first magnitude, but does it reflect 
the view of the average designer? For structures like 
the Hudson River Bridge, experts to whom the mathe- 
matical computations present no serious difficulty are 
always available, but for structures of less importance 
this is not necessarily so. In such cases, model analysis 
is sometimes relied on exclusively, as it is so much 
simpler than other methods and admittedly accurate 
enough in that it is acceptable for checking purposes. 
The recent case of the foundation of the Albany Tele- 
phone Building is an illustration in point, as its design 
is based solely on model analysis. For an account of 
this see Engineering News-Record for November 27, 1930. 

In regard to the further comments of Messrs. Waddell 
and Wessman, it should be noted that axial stresses 
may be determined from the model as simply as are 
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the reactions. In gaging the model members, as is 
always advisable, their deformation, i, %, . . . , under 
an arbitrary force unit axially applied, is measured and 
compared. The same force unit is next applied at a 
panel point of the assembled and fully supported model, 
causing it to deflect, the measured axial — 
thereby produced in the members being 4, &:.... De- 
noting by /,, 2... the length of the model members and 
by & the modulus of elasticity of steel, it is obvious that 
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Fic. 1. 


if the structure were to be deflected by a proportional 
amount, the stress in a member m would be t E, the 


panel load producing the deflection being = - A, E, 
where A, is the area of the membern. Fora ate panel 
load P, the stress is accordingly =" + After the stresses 


in member m due to the other panel loads have been 
determined in a similar way, the resulting stress is found 
by algebraic summation. 

In my article, a structure of the most elementary type, 
with single diagonals, was chosen as an example in order 
to simplify the mechanical work. No difficulty would 
be encountered, however, if the model were to contain 
double diagonals. Their t may then be 
either of those shown in Figs. 1 and 2. Where members 
are still more cramped, they may be turned 90 deg. about 
their own axes, ings having been made in the board 
to accommodate them. On this score, there would 
seem to be no reason why the method could not be 
applied to structures like the Hudson River Bridge 
towers. The question where to place the suspension 
cables might have been satisfactorily investigated by 
means of a model of the towers made in one plane only. 

Anpers But, M. Am. Soc. C.E. 
Assistant Engineer, 
Board of Transportation 
New York, N.Y. 
March 16, 1931 





The Master Plan and Subdivision 
Control 


DEAR Sir: The article on “Supervised Regional Ex- 
pansion” by Mr. Greensfelder, in the January issue, is 
noteworthy for its comprehensiveness of thought and 
for the fact that it illustrates the interdependence of 
different aspects of community and regional existence 
Our laws, methods, applications, and understanding, in 
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- -ard to community and regional planning and develop- 
ent, are constantly advancing and becoming more 
useful. In this mobility, subdivision regulation and its 
a} plication as a method of control after broad planning 
is re ceiving recognition and is perhaps worthy of some 
am mplification. 

Frequently in the past—probably because of specific 
assignment by law to the planning commission—platting 
‘ontrol has been conceived, not alone as a means to an 
end but, indeed, as a complete fulfillment of the planning 
idea. In most instances now, enabling acts condition 
the exercise of such control upon the prior development 
of a master plan, or at least of the main thoroughfares 
for the region, in which such control is to be ap- 
plied. After the master plan has established the gen- 
eral design, the fitting in of the individual and more 
detailed parts then becomes a matter of control. Such 
control should be aimed to strike a balance between the 
extent of authority necessary for realization of the basic 
plan and the encouragement of initiative and originality 
in subdivision design. This suggests a variety of thought 
on the subject and numerous points of view for considera- 
tion. 

The community and regional plan will, among other 
things, establish the use of property, including public 
reservations. Residential areas will be designated and 
this, at first thought, would seem to simplify the problem 
of directing subdivision development. It would appear 
that minimum standards might be established and that 
enforcement of compliance with these standards would 
satisiy the essential elements of control. However, 
constructive supervision must recognize the necessity 
of a much broader conception of the control idea. For 
example, it is common knowledge that many cities 
have a great excess of subdivided property and, while 
it is not the province of a governmental body to attempt 
to prescribe by direct action the law of supply and de- 
mand, much may sometimes be accomplished through 
helpful suggestion. Again, perhaps the general type 
of development proposed, while it would be appropriate 
in another part of the city or region, is not the type de- 
sirable for the particular location for which it has been 
iesigned. In such instances, advice of the proper kind 
may prove effective. Also, while the planning commis- 
sion should under no circumstances dogmatically assume 
the réle of designer, the preparation in some instances 
vt a detailed street plan, in addition to the general 
thoroughfare plan, is justified. 

rhis applies particularly where coordinated develop- 
ment of an area is difficult because of the number of 
individual tracts under separate ownership. In such 
instances, a comprehensive design, ignoring property 
lines, is a straightforward and effective method of secur- 
ing the cooperation of property owners and subdividers 
in developing a coordinated layout. A similar pro- 
cedure may sometimes be effective where subdivisions 
have been improperly designed prior to inauguration 
of control. In many of these, development has not pro- 
gressed to such an extent that rearrangement has become 
impossible; and the initiative of the commission in 
accomplishing such improvements would result not only 

betterment to the community, but also in greater 
usefulness and increased values in the subdivision. 

These thoughts are not expressed with the idea of 
nduly emphasizing the importance of subdivision 
control, but rather to suggest its significance and what 
i{ may include in practical application. Essentially, 
‘ts an administrative tool after the community and 

ional pattern has been established. The master 
Pan must come first, and all elements may receive con- 
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sideration in greater or less degree, depending upon 
circumstances. But for a planning body to attempt 
supervision of subdivisions without that understanding 
which must come through the study and thoughtful 
consideration incident to the conception of the com- 
munity and regional plan, is not only ineffective but may 
also be harmful. 

In his paper, Mr. Greensfelder has aptly indicated 
the relation of land subdivisions to the thoroughfare 
and other plans, and has given their regulation regional 
significance as an element in the general planning 
scheme. 

Morris Know tes, M.Am. Soc. C.E. 
President, Morris Knowles, Inc. 
Pittsburgh, Pa. 
March 17, 1931 





Movable Bridge Design Correction 


To THE Eprror: In my article on “Movable Bridges,”’ 
in the April issue of CrviL ENGINEERING, I note that 
an error has been made in the course of setting up my 
manuscript in print. On page 597, the sentence be- 
ginning in line 21 of the right-hand column should read, 
“The proper combinations are Case | alone, Case | 
with Case 3 [not “Case 2 with Case 3," as printed,] 
Case 1 with Case 5, and Case 2 with Case 4.” 

As the combination of these various cases of loading 
is of great importance, I feel that this correction should 
be called to the attention of readers. 


Oris E. Hovey, M. Am. Soc. C.E. 
Consulting Engineer, 
American Bridge Company 
New York, N.Y. 
April 10, 1931 





Railroads Are Indispensable 


Srr: It seems to me that Colonel Jonah, in outlining 
in the January issue the principles upon which the vari- 
ous agencies for transportation may be coordinated, 
has had in mind chiefly the results of past experience, 
which are not applicable to present conditions and future 
needs. 

Coordination of terminals is merely incidental to 
that of the transportation agencies themselves. Before 
principles governing coordination of present and future 
transportation agencies can be intelligently formulated, 
it is essential that future public policies, with respect 
to such agencies, be more definitely outlined. 

The predominating public sentiment concerning the 
progressive capture, by more recently developed agen- 
cies, of the passenger and freight traffic previously 
supporting the railways, is similar to that in existence 
when the advent of the railroads began to eliminate 
stage coaches, covered wagons, river steamboats, and 
canal boats. 

Development of the internal combustion motor has 
been responsible for the organization of highway traffic 
like that of the railways, by private capital but, unlike 
the railroads, on routes provided and maintained at 
public expense. An artificially created sentiment is 
now attempting, at heavy Government expense, to 
bring back privately operated river steamboats and 
canal boats, on rivers canalized, dredged, and otherwise 
maintained at public expense, and on canals owned and 
maintained through taxation. 

It is obvious that neither these agencies nor those 
of the air can take the place of the service rendered 











748 


by the railways in transporting those persons who cannot 
endure the hardship of travel by ‘“‘bus’’ or private con- 
veyance, in handling parcel post mail, heavy express 
or freight commodities—such as livestock, grain, pig iron, 
ore, coal, stone, brick, concrete aggregate, cement, steel 
shapes, and heavy machinery—or in transporting military 
stores and troops, where expedition is the essence of the 
service. 

It is needless to illustrate for engineers or an informed 
public, the utter impracticability of doing without trunk- 
line railway transportation. It is sufficient merely to 
point out the multiplicity of units which would occupy 
the highways, and the heavy loadings and weight of 
freight-carrying units that would involve multiplication 
of traffic lanes, more enduring hard-surface construc- 
tion, stronger bridges, and a consequent expense that 
is at present incalculable. 

It is inconceivable that the American public will not 
be aroused to action when it realizes that letting nature 
take its course will force the 22 billion dollars now in- 
vested in the railroads—and forming the basis of vast 
investments in insurance and endowments—to be rendered 
unsafe and what it represents either destroyed or taken 
over and operated by the Government with revenue 
raised by taxation. 

I feel that the logical thing to do is to regulate im- 
partially all transportation agencies, preserving their 
private operation on a universally equitable basis, 
and prescribing living rates and an adequate return on 
such types of traffic as each agency may be best adapted 
to perform. The solution does not lie in any proposal 
for absorption of public highway transport by the rail- 
ways nor in inaugurating ruinous competition, but it 
presents a problem for the engineering profession and a 
wonderful opportunity for public service. 


Hunter McDownatp, Past-President, Am. Soc. C.E. 
Past-President, American Railway Engineering 


A ssoctation 
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Changed Conditions of Winter 
Construction 


ro rus Eprror: Some seven or eight years ago it 
was my privilege to serve on Mr. Hoover's committee 
on seasonal occupation in the construction industry 
with Mr. Taylor, author of the paper on ““Twelve-Month 
Construction,” published in the January issue of CrvIL 
ENGINEERING. We both brought out the point that it 
is custom, not climate, which prevents winter construc- 
tion. Tradition is strong. But even bears learn from 
experience, and those in the zoo stay out where they 
can be seen all winter. We might follow their example 
and adapt our habits to modern conditions. 

I have often fancied that perhaps the actual cost of 
construction in winter is not so much greater than in the 
heat of summer. Bricklayers do not work very fast 
when it is 105 on the scaffold, and sometimes structural 
steel workers pause to call the water boy. 

It is simply a question of overcoming traditional 
obstacles. With modern power equipment we can 
construct economically during the winter season. Power 
shovels easily excavate frozen material which a few 
years ago could have been moved only at considerable 
cost. By using electric hoists and heating concrete 
materials we can construct safely the concrete being 
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heated to about 75 deg. and carried from central plan‘s 
through the streets to the job. 

While the mortar in brickwork or concrete must be 
taken care of, the rest of the construction takes care of 
itself. A little canvas or cloth will keep the wind out of 
structures. Manufacturers of heating devices are be- 
coming aroused to the opportunity and are putting in 
blowers and temporary heating plants, which make some 
building work considerably easier than it used to be. 
From the viewpoint of the owner, as well as from that 
of the contractor, who has a large amount of capital 
tied up in power equipment, it pays well to continue 
work in winter. 

Early letting of construction work is very helpful. 
It used to be the habit around St. Louis not to award 
construction contracts until May or June, which meant 
that work did not start until July, was not finished during 
the open season, and had to be left unfinished all winter. 
Since this matter has been called to the attention of 
highway and railway engineers, contracts are being 
awarded in January. The Missouri State Highway 

t awards a large portion of its work in January 
and February. Then contractors have time to organize 
their men, buy their equipment, and get ready to start 
as soon as the frost is out of the ground. About March 
15 they are at work and, to the satisfaction of the resi- 
dents along the highway, construction is completed be- 
fore the next winter. 

In future, I am inclined to think that more paving will 
be done in winter, when there is a smaller volume of 
traffic to be provided for. Considering the cost of 
detouring, this would seem an economical method. 


A. P. GREENSFELDER, M. Am. Soc. C.E. 
President, Fruin Colnon Contracting Company 


St. Louis, Mo. 
April 4, 1931 





A Notable Amateur Organization 


Str: In a short article in the April issue of Civit 
ENGINEERING, under the heading of “Keeping Society 
Contacts,”’ one of the accomplishments of the American 
Radio Relay League is described. From the casual 
mention of this organization, one might think that it 
was of insignificant character whereas, in reality, it is 
the largest amateur body of any kind in the world. 

With a total membership of about 17,600, it has 
representatives scattered broadcast over the country. 
At the same time, it maintains contact with similar 
organizations in other countries through the Inter- 
national Amateur Radio Union. It is interesting to 
note that the number of licensed amateur stations— 
a total of about 19,000-—compares with about 60 
commercial broadcasting stations. 

The exploit mentioned in Crvi. ENGINEERING is only 
a normal occurrence. The most outstanding feats of 
the league were its original establishment of two-way 
trans-Atlantic communication and its work in con- 
nection with the Florida hurricane of 1926, the Mis 
sissippi and New England floods of 1927, and the Cali- 
fornia dam break and second Florida hurricane of 1{25. 
On five separate occasions the league network has 
rendered signal service in maintaining communication 
when railroad wires went down. 


J. H. Granpsry, M. Am. Soc. CE. 
New York, N.Y. 
April 13, 1931 
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\ Comment on the Eads Bridge 


‘o THE Epriror: The interesting article by Mr. 
wen, in the January issue, on the use of caissons—par- 
larly open ones—in St. Louis subsoil brings to mind 
fact that James B. Eads, builder of the epoch-marking 
tds Bridge at St. Louis in 1873, had planned to use an 
open caisson in the construction of the river piers. In his 
report to the Illinois and St. Louis Bridge Company in 
i\soS, he described his plan. The caisson was to be of 
iron plates sunk to bedrock through the sand which was 
to be excavated by “‘steam machinery.”” The pier was 
to be built inside of the caisson upon a floating cofferdam, 
the bottom of which was to be of squared timbers, 2 ft. 
thick and thoroughly caulked. The timbers were to 
remain permanently between the top of the concrete 
bed prepared upon the bedrock and the bottom of the 
masonry. In defense of the permanence of the timber, 
Mr. Eads cited the fact that wooden piles driven into 
the bottom of the Rhine by the Romans had been found 
sound after 2,000 years. 

This was Mr. Ead’s original plan. In 1869, however, 
after returning from Europe, where he had studied at 
first hand the pneumatic process of sinking caissons, 
he abandoned the open method in favor of the pneumatic, 
much to the regret of Colonel Flad, his assistant. By 
making marked improvements in technic and particu- 
larly by his invention of the sand pump, Eads was able 
to sink the east abutment to the depth of 109 ft., 8'/, 
in., a new record at that time and one which has not 
been greatly exceeded since. Results showed that the 
pneumatic method was far superior to the open caisson 
method, and Mr. Eads estimated the saving at $200,000. 


WAPREN RAEDER, Assoc. M. Am. Soc. C.E. 
Professor of Civil Engineering 
University of Colorado 
Boulder, Colo. 
February 28, 1931 





on 
tie Cold-Weather Concrete Placing 


ociety Epitor: I enjoyed Mr. Taylor’s article on twelve- 
enican month construction in the January issue. As is generally 
casual known, special efforts have been made during the past 
hat it year to speed up construction on public works, such as 
, it Is concrete roads, one result being that up to the end of 
1. August the yardage of concrete highway pavements 
it has awarded exceeded that constructed during the same 
untry. period in 1929 by 23 per cent. All concrete paving 
similar work, including highways, streets, and alleys, ex- 
Inter- ceeded the output for 1929 by 7 per cent. 

ng to The precautions to be taken with concreting opera- 
lons— tions in cold weather and the equipment required to 
t 600 provide protection for fresh concrete are so well known 
that no misgivings need be entertained. In this 
s only connection we might well take a hint from Canada, 
ats ol where winter concreting operations are a regular part 
o-wa) of construction work. Winter seasons there are so 
bor prolonged that no one thinks of stopping for cold wea- 
> Mis ther, and winter concreting operations are not even a 
+ Cali- problem. The work is protected by methods well 

192s. known to all builders. 

k has (he mistaken impression prevails in the minds of 
cation many that winter concreting must be carried on at the 
Sacrifice of ultimate strength in the concrete. On the 
c. CE. contrary, the opposite is nearer the truth. This state- 
ment is amply verified in the 7-day and 28-day concrete 
strougths reported by Robert C. Johnson in the leading 
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article in the October 1930 issue of Concrete, pages 13 
to 16. 

Some 400 cylinder tests, made during the construc- 
tion of a large building in Kenosha, Wis., show that 
during the period when the enclosure was heated —from 
October 9, 1929, to February 21, 1930—the strength of 
the concrete placed during the heating period was not 
only higher, but also more uniform than that of concrete 
placed before and after. The reason is not hard to find. 
The concrete placed during the heating period was 
placed under conditions that approached those of the 
laboratory. 


NorRMAN M. StineMan, Assoc. M. Am. Soc. CE, 
Structural Engineer, Portland Cement Association 
Chicago, Ill. 
April 1, 1931 





An Unsafe Method of Sewage 
Disposal 


Epiror: Since the publication of Mr. Knowles’ 
admirable paper, ‘‘Western Pennsylvania's Engineering 
Progress,’ in the February issue, the Rivers and 
Harbors Committee of the Chamber of Commerce of 
Pittsburgh has adopted a resolution calling for storage 
reservoirs in the Allegheny and Monongahela Rivers 
that will insure adequate pure water for navigation, 
and for mercantile, and domestic uses at all times. 
The Board of Directors of the chamber has endorsed 
the resolution and urged President Hoover, Hon. 
Partick Hurley, Secretary of War, Maj.-Gen. Lytle 
Brown, Chief of Engineers, and Senators and Repre- 
sentatives from Pennsylvania, to take immediate action. 

The Pittsburgh Flood Commission has for many 
years urged the navigators on the Rivers and Harbors 
Committee to report favorably on storage reservoirs 
at the headwaters. Now they realize the importance 
of the storage of flood waters. The drought of 1930 
would have closed navigation on the Monongahela River 
and crippled it on the upper Ohio had it not been for 
the meager supply of storage waters from Lake Lynn 
on the Monongahela. Even with this supply, the 
acidity due to soft coal mine waters caused the owners 
of steamboats in Pittsburgh and the vicinity a loss 
placed at $250,000. This does not include the large 
loss suffered by steel industries and the owners of steel 
barges. 

Praise is due Mr. Knowles for his courage in calling 
the attention of large cities to the necessity for immedi- 
ate preparation of plans for adequate sewage disposal. 
Practically all the cities on the Allegheny, Monongahela, 
and upper Ohio Rivers dump their sewage into the 
rivers, and there was no flood sufficient to carry off 
the accumulation of heavy sewage in the river beds from 
February 1929 until April 1931. 

Stern-wheel steamboats plying up and down our 
local streams disturb this sewerage in the bed of the 
shallow rivers, and it is only the sulfurous acid from soft 
coal mines that has prevented an epidemic. It is 
interesting to know that the waters of the Allegheny, 
Monongahela, and Ohio Rivers are the source of supply 
for domestic purposes. 

E.K Morse, M. Am. Soc. C.E 
Consulting Engineer 


Pittsburgh, Pa 
April 3. 1931 
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Advances in Society Publications 


The report of the Publication Committee for 1930, signed 
hy Harrison P. Eddy, then Chairman of the Committee, has 


heen reviewed and ordered printed here in abstract form 


by the 1931 Commstiee. Cuaries H. Stevens, Chairman 


lhe Committee on Publications is pleased to report for 1930 a 
year of definite progress in all matters over which it has had juris- 
diction Its attention has been devoted in part to the determina- 
tion of publication policies, with particular reference to the new 
monthly publication of the Society; and 
in part to routine matters, including the 
acceptance of papers and reports pre 
sented for publication, and the making 








starting in 1931, with the idea of giving increased dignity and 
accessibility to the technical papers and discussions which form 
the fundamental literature of the Society. 

It is hoped that the members of the Society will approve the 
policy adopted by the Board, of publishing memoirs in Transa: 
rIons only, thus giving additional space in PRockEDINGs for tech- 
nical literature The 1930 volume of TRANSACTIONS contains 
1,777 pages, of which 288, or over 16 per cent, were devoted to 
memoirs. 

A revision has been adopted in the style of printing the Year 
Book, the typography being improved to make this volume more 
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which have established the prestige of the 
Society. Great care has been taken to 
avoid any possibility of an accusation 
that the Society has adopted a policy 
leading to commercialism and to a lowering of its standards. The 
business department will be guided by the principle that it must 
accept only dependable, helpful, and informative advertisements, 
and that the sale of space is to be solely on the basis of its intrinsic 
value to advertisers. Contracts for advertising space have ex- 
ceeded all expectations, notwithstanding the business depression 
The income from this sourcein 1931, it is confidently expected, 
will go a long way toward defraying the additional expense of 
Crvit ENGINEERING. This is far better than was originally antici- 
pated. The fourth, or January issue, contained practically as 
much advertising as it was considered safe to estimate at the outset 
for the twelfth issue 


NEW STYLE FOR PROCEEDINGS 


Considerable attention has been given to PROCEEDINGS in an 
effort to make it a studious, concise treatment of fundamental 
engineering matters, both dignified and highly technical, having 
an appeal to members primarily interested in scientific advance- 


ment. Slight revisions were made in the style and appearance, 


FROM WRITER TO READER 


Office Routing of Society Papers for PROCEEDINGS and CrviL ENGINEERING 


legible and pleasing in appeaiance. The greatest change will be 
noticed in the printing of the list of members, which will be in two 
columns to the page instead of one. 

Manuals on Lock Valves, Construction Methods and Plant, Charges 
and Method of Making Charges for Professional Services, and 
Charges for Engineering Services, aggregating 287 pages, have been 
issued during the year 


MANY MANUSCRIPTS UNPRINTED 


The large volume of material available for publication in th« 
immediate future presents an important, if not a serious problem 
Among the articles in prospect are included extensive reports by 
Society committees on earthquakes and arch dams, a series of 
papers to be issued in conjunction with the Port of New York 
Authority, and certain Manuals which are in preparation. Al! 
this is in addition to the regular yearly schedule of PROCEEDINGS 
TRANSACTIONS, the Year Book, and Crvr. ENGINEERING. This !s 
the largest and most diversified program the Society has had « 
recent years, if not in its history. 








“ 
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btaining material for publication, the Committee on Publica- 
has continued the policy of complete freedom of action in 
ting or declining papers, discussions, and committee reports, 
in editing all accepted material in accordance with the dic- 
of the best literary practice and the need for strict economy 
expenditure of the funds entrusted to it. 
cknowledgment and appreciation of helpful cooperation is 
n at this time to members who have presented papers, dis- 
ns, and committee reports for publication, and also to those 
are continually rendering signal service to the Society in 
wing such papers; to the loyal Headquarters staff; and to the 
ty’s printers; all of whom have assisted in maintaining and 
incing the reputation of the Society for high-grade technical 
heations 





Secretary's Abstract of Board of Direction 
Meeting 


Board met in the Hotel Monticello at Norfolk, Va., on April 
114; President Francis Lee Stuart in the chair; George T 
ury, Secretary; and present also Messrs. Buck, Budd, Ches- 
Coleman, Dusenbury, Gowdy, Herrmann, Holleran, Howe, 
Lupfer, MacCrea, Mead, Mendenhall, Morris, Morse, 
lson, Reichmann, Singstad, Slattery, Stevens, Thomas, and 
IT 
val of Minutes of Board 
minutes of the meeting of the Board held on January 19, 
ind 22, 1931, were approved. 
endment of By-Laws 
\rticle V, Section 2, paragraphs f and g, of the By-Laws relating 
qualifications required of a proposed Student Chapter were 
inged to conform to the rules adopted in January last. 


il Section Constitutions 


Proposed amendments to the constitutions of the New York and 
the Los Angeles Sections were approved. 
Rudolph Hering Medal 

Che Board gave approval to the request of the Executive Com- 
mittee of the Sanitary Engineering Division that there be eligible 
for the award all original papers dealing with water works, sewer- 
ige, drainage, refuse collection and disposal, or any branch of 
sanitary engineering, which are presented before the Society in 
finished form whether before the Sanitary Engineering Division 
otherwise. 

lumbta Scholarship 

Sponsorship of a scholarship, at Columbia University, valued at 
ipproximately $700 a year and to be known as the Horatio Allen 
Scholarship in honor of Horatio Allen of the class of 1823, Colum- 
bia, and fifth President of the Society was accepted. 

rhis scholarship will be open to either postgraduate or under- 
graduate students whose records have been approved. 


Diviston of Engineering—Economics and Finance 
rhe constitution of this new Division as drafted and adopted at 
the organization meeting last January was approved. 
| ppotntment of Secretary, Treasurer, and Assistant Treasurer 
George T. Seabury, Otis E. Hovey, and Ralph R. Rumery were 
reappointed respectively Secretary, Treasurer, and Assistant 
reasurer of the Society. 
rofesstonal Conduct 
(he Committee on Professional Conduct reported on four cases 
h were acted upon by the Board. 
ican Engineers in Russia 
committee, suggested at the Annual Meeting of the Society, 
nted a report of the conditions surrounding the employment of 
rican Engineers in Russia, which was accepted and ordered 
ted in CrviL ENGINEERING for the information of members. 
er F und 


Phebe Hobson Fowler Professional, Architectural, and 
irship Awards were discontinued. 


Registration of Engineers 

The Board adopted a resolution urging that, in the appointment 
of members of state registration boards, the local or national en 
gineering societies be called upon to make suggestions to the end 
that the granting of registrations be not based upon political, 
partisan, local, or other exigency but solely upon evidence of 
technical ability and experience 
Multiple Dwelling Law Amended 

Approval was given to the bills recently passed by the New 
York State Legislature amending the present licensing law by the 
inclusion of definite higher requirements for licensing engineers 
and amending the Multiple Dwelling Law by placing the engineer 
and the architect on an equal basis with respect to the filing of the 
plans contemplated under that act. The Secretary was instructed 
to communicate to Governor Roosevelt this approval and the 
Board’s earnest request that he accord the measures his executive 
approval. 
Joint Report Disapproved 

Holding the view that the suggestion contained in the Report 
of the Joint Committee of Architects and Engineers, submitted 
to the Board last January, which proposed that there be granted 
special licenses, to be known as “‘ Professional Engineer, Structural,”’ 
was in effect a segregation of engineers which would contribut« 
to jurisdictional disputes among engineers, the Board disapproved 
that report. 
Bridge Clearances Over Navigable Streams 

To the new Division of Engineering-Economics and Finance the 
Board recommended the immediate study of the economic factors 
applicable to vertical and horizontal bridge clearances over navi 
gable streams; those practical features by which streams may be 
determined as navigable or not navigable and the high water basis 
on which the relative equitable needs of land and water transport 
should be compared. 


Adjournment 


The Board adjourned to meet on July 6 at Paradise Inn, Rainier 
National Park. 





Appointment of Engineers on Registration 


Boards 


With the growth of engineers’ registrations, problems of efficient 
administration have impressed themselves on all who have studied 
this problem. The Society’s Committee on Registration has 
made an intensive investigation of it. With the intention of 
strengthening efforts to improve the quality of the personnel of 
the examining boards, a resolution was adopted at the April meet- 
ing of the Board of Direction, as follows: 


Whereas registration of professional engineers has now become 
a fact in 26 states of the Union; and 

Whereas the universally expressed purpose of such registration 
is to safeguard life, health, and property; and 

Whereas the registration of engineers should be contingent 
solely upon the indication of technical ability and experience and 
not upon political, partisan, local, or any other exigency; and 

Whereas the administration of a registration law to attain this 
objective may be seriously jeopardized through incompetent or un 
ethical actions of the state registration board, tending to destroy 
public confidence in state officers and even in the engineering pro 
fession itself; be it 

Resolved that the governor or other legal appointing power, as 
provided in the several registration laws, be urged to call freely 
upon the profession through its organized engineering societies 
local or otherwise, to submit to him the names of engineers eminent 
in their work and so minded as to contribute of their time and 
energy to the faithful and efficient discharge of such duties, and 
from among whom he shall fill any existing vacancies in the state 
registration board. 

And be it further resolved that these resolutions be transmitted 
to the Local Sections of the Society with the recommendation that 
they take appropriate action. 


te 


Notes on the Norfolk Meeting 


The Norfolk Meeting of the Society has come and gone, leaving 
a most happy impression of Virginia with the 437 who registered 
for the three-day session. The sessions on Wednesday were of 
general interest and were well attended. They were followed by 
a conference of representatives from Student Chapters and the 
Southern Regional Meetings Conference late Wednesday afternoon 

rhursday morning was devoted to four simultaneous sessions 
of the Surveying and Mapping, Highway, Sanitary Engineering, 
and Waterways Divisions. These sessions were adjourned 
promptly at noon, permitting the visitors to board an excursion 
steamer for an extended tour of the harbor. Nine planes from 
the Army's air force at Langley Field convoyed the party from the 
site of the Monitor-Merrimac encounter to the James River Bridge, 
and back to the Newport News Shipbuilding and Drydock Com- 
pany. Here a visit was made to the machine shops where the 
Dnieperstroy (Russian) turbines are in process of construction 

The party was then convoyed to the Virginian coal pier by a 
squadron of Navy planes and five Marine Corps pursuit planes. 
After an inspection of the car-dumping machinery at the coal 
pier, visitors entered buses for a tour of the Naval Operating 
Base, 

On Friday morning six buses carried visitors by ferry to Newport 
News and thence to historical shrines at Yorktown, Jamestown, 
and Williamsburg. Thoroughly saturated with the historical 
charm of the peninsula, the party returned by way of the James 
River Bridge, stopping to enjoy a vertical ride on the lift span, 151 
ft. above the river 

rhe dinner and dance on Wednesday evening, and the informal 
dinner aud entertainment Thursday evening were most enjoyable 
and rounded out a memorable meeting. The June number of 
Civit ENGINeeRING will contain abstracts of the technical papers. 


Generous Response to New Division 


The first general publicity to the new Engineering-Economics 
and Finance Division was given in the March issue of Crvit 
ENGINEERING, where a brief account was inserted together with a 
coupon for application for membership. During the succeeding 
month, a number of members took advantage of this opportunity 
to signify their interest and desire to join the Division. In all, 
almost one hundred names were added to the roster of the Division 
so that the membership as of April 17 numbers 195. The new- 
comer is thus showing expected vitality and will soon take a fitting 
place in the general scheme of Society activities. 





Engineers did Employment 


GeENERAL Kurz Reports For Pustic WorKS SECTION OF 
PRESIDENT'’S EMERGENCY COMMITTEE 


The Public Works Section was one of four sections into which 
the work of the President's Emergency Committee for Employ- 
ment was divided, the other three being Community Organization, 
Industry, and Women’s Activities. The Public Works Section 
was organized under F. T. Miller, of Boston, and its purpose was: 
(1) to influence and assist in placing under construction public and 
semi-public structures such as buildings, highways, and bridges; 
and (2) to aid in hastening similar projects already authorized, 
but held up or delayed by one cause or another. 

The following organizations were invited to cooperate in the 
work of the Public Works Section, and agreed to do so: 


American Engineering Council 

American Institute of Architects 

United States Chamber of Commerce 
American Federation of Labor 

Associated General Contractors of America 
American Institute of Steel Construction, Inc. 
Portland Cement Association 

Lumber Manufacturers’ Association 


Each organization appointed a representative for that purpose. 
The American Federation of Labor, the Associated General Con- 
tractors of America, and the Lumber Manufacturers’ Associa- 
tion, while in sympathy with the aims of the section, contributed 
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advice intermittently, but the representatives of all the oth r 
agencies have devoted practically their full time to the work fro: 
the time the section was formed in November until the preset 
date. 

Fretp AGENCIES FORMED 


As the first step in carrying out its mission, the Public Wor) < 
Section undertook to compile a list of public and semi-pub)|ic 
construction projects that held promise of unemployment reli: {. 
including those proposed as well as those authorized. To secure 
this information, a blank questionnaire in card form was drawn 
up and copies were distributed to engineers, architects, contractors, 
public officials, and others throughout the United States. Ficid 
agencies were created to distribute cards, collect information, and 
act as correspondents in the work of the section. 

The American Engineering Council formed 140 field agencics, 
including the Local Sections of the American Society of Civil 
Engineers. At places where no such sections were in existence, 
the local sections of the American Society of Mechanical Engineers 
or of the American Institute of Electrical Engineers were asked to 
serve as field agencies; or individual members of the American 
Society of Civil Engineers were designated as field agents. In 
like manner, the American Institute of Architects used its local 
chapters; the U.S. Chamber of Commerce, its constituent member- 
ship, that is, the local chambers of commerce that contribute to 
its support; and the Portland Cement Association and the Insti- 
tute of Steel Construction worked through their district engineers 
and other local agents. 

It thus appears that there was no dearth of local representatives. 
But there was no cohesion among them and no plan for cooperative 
effort on their part. 


COLLECTING INFORMATION 


The questionnaire called for a brief description of the project, 
its estimated cost, whether proposed or authorized, and the causes 
of delay, if any, in connection with authorized projects. The re- 
ports called for were restricted to projects the estimated cost of 
which exceeded $25,000; and, in the case of proposed projects, 
to those which were generally recognized as sound and could be 
undertaken in time to be a factor in the unemployment relicf 
program. 

Information collected in this manner, supplemented by data 
taken from the files of The F. W. Dodge Corporation, and other 
similar sources, was placed on cards, care being taken to avoid 
duplication. To date, about 8,000 questionnaires have been re- 
ceived, the greater part of which refer to public works projects 
other than Federal. As to Federal projects, the section exerted 
its best efforts to expedite them, drafting remedial legislation to 
remove legal causes of delay and urging a wider use of private 
architectural firms in the designing and planning of Federal build- 
ings. 

Projects other than Federal fell logically into two classes, first, 
those proposed, and second, those authorized. In the case of 
projects lacking authorization, a letter was sent to the local 
chamber of commerce, to a local employment committee, or 
directly to the responsible official, depending on circumstances 
In this letter, attention was called to the economic wisdom of 
embarking on public construction projects when building mate- 
rials were cheap and labor plentiful, and also to the great value of 
such construction in relieving unemployment distress. 


WorK oF EXPEDITING PROJECTS 


Field agencies were warned not to advocate for adoption any 
project unless it was generally recognized locally as economically 
sound. This was important, as certain selfish individuals sought to 
take advantage of the situation by seeking the aid of the Public 
Works Section in the furtherance of projects that would benefit 
themselves, but not necessarily the public. 

In the case of projects authorized, but not ready for construction, 
the section urged that the preparatory work be expedited, express 
ing the belief that if all projects in this category could be advanced 
a month, or even a week, the effect in the aggregate would be an 
important factor in the unemployment relief program. Where 
the project was architectural in character, the appeal was ad- 
dressed to the architect in charge by the representative in the 
section of the American Institute of Architects; where the project 
was of an engineering character, the appeal was made by the 
representative of the American Engineering Council to the engincct 
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e project; where projects were delayed due to controversies 
1g agencies that were jointly responsible for their execution, 
as controversies between city and county, and city and rail- 

1 an effort was made to expedite a settlement without taking 


tters received by the section indicate that many projects 

» -. adopted or hastened as a means of unemployment relief, but 

» much of the success was due to the work of the committee 

how much to the work of local agencies imbued with the same 
will never be known. 


HANDICAPS ENCOUNTERED 


\s the work of the section is now drawing to a close, it seems 
ypportune to consider whether better results might not have been 
secured by a less highly centralized organization. The Public 
Works Section undertook to deal with individual construction 
projects all over the country, many of them at long range, when it 
had but meager information concerning them and but little knowl- 
edge of local conditions. It had hoped to overcome that handicap 
by creating certain field agencies that would be in a position to advise 
as to the economic soundness of proposed projects and to assist 
in urging their adoption; and by creating certain other field agencies 
that could best advise as to the causes of delay, in the case of 
authorized projects, and the best means of overcoming them. 

rhe local chambers of commerce were prompt in furnishing 
requested information, but few showed any willingness to act as 
community leaders and to openly urge the adoption of public 
construction projects in the interest of unemployment relief. As a 
result, when it seemed wise to urge the adoption of a given pro- 
iect, it soon became the practice of the section to send the appeal, 
not to one of its field agencies, but to a local unemployment com- 
mittee, or direct to the officials having the project in charge. 

lhe cooperation received from the local agencies of the American 
Engineering Council was, in general, disappointing. A small num- 
ber of them functioned in a highly efficient manner, but many 
failed to answer or even acknowledge letters of inquiry con- 
cerning specific projects. Three reasons for this attitude have 
been suggested: 

|. Officers of Local Sections of the American Society of Civil 
Engineers are elected, as a rule, for the calendar year, so that the 
initial request for cooperation and assistance, which was dated 
December 1, 1930, went to an individual who was going out of 
office within a few weeks after its receipt. 

2. Local Sections of the Society are not organized for work of 
this character, as most of the secretarial work is voluntary. 

3. Local Sections were already cooperating as groups or through 
individual members with local unemployment committees in 
expediting public construction, and for this reason looked on the 
activities of the Public Works Section in Washington as an un- 
necessary duplication of effort. 


A Better SYSTEM 


These facts are made of record, not in any spirit of criticism of 
the Public Works Section or of its field agencies, but to support a 
belief that better results, with less duplication of effort, would 
have been secured from a modified organization briefly outlined 
as follows. 

Instead of attempting to deal with individual projects other than 
Federal, let the national public works group confine its activities to 
building up public works sections of state employment com- 
mittees, furnishing them, for the sake of uniformity, with blank 
questionnaire cards and outlining to them desirable forms of organi- 
zation and methods of procedure. In addition to supplying state 
public works groups with information, it should stimulate their 
.ctivities through personal appeals made to them by regional di- 
rectors appointed for that purpose. In this way the burden of the 
campaign and responsibility for its success would lie with state 
groups that would have a much more intimate knowledge of what 

| be accomplished within their states than any national group 

id possibly have. 

the smaller, thinly populated states, a single public works 
p in the state capitol would suffice to cover the state, but in 
larger and more populous states, it would be desirable to 
te a public works group in each city of 500,000 or more in- 
tants. These municipal groups should be organized by the 
group and given definite territorial jurisdiction, so that every 
nity in the state would be covered by either a state or a munici- 
ublic works group. 
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Such an organization would lack the advantage which lies in the 
power of a direct appeal from the President's committee, which 
is greater than that from a state committee; but this loss would 
be more than offset by the decided advantage of placing primary 
responsibility on the states, and of building up in each state an 
organization proportionate to its needs and its financial condition. 

The National Public Works Section would logically deal with 
Federal projects and with projects requiring Federal cooperation or 
approval. But except for handling such projects, its greatest field 
of usefulness appears to lie in fostering the formation of state public 
works groups and in stimulating their activities through cor- 
respondence, and by frequent visits from nationally appointed 
regional directors. 

C. W. Kutz, M. Am. Soc. C.E 
Representative of the American 
Engineering Council 
Washington, D.C. 
March 19, 1931 





Joint Committee on Concrete and 
Reinforced Concrete 


On February 27 and 28, the Joint Committee on Specifications 
for Concrete met in the rooms of the Western Society of Engineers, 
in Chicago. This committee, which is made up of five representa- 
tives each of the American Society of Civil Engineers, the American 
Society for Testing Materials, the American Railway Engineering 
Association, the Portland Cement Association, and the American 
Concrete Institute, is a reorganization of the committee that made 
the reports on concrete specifications which were printed in Pro- 
CEEDINGS for August 1921 and October 1924. 

Since the 1924 report was issued, a number of developments have 
made certain changes in specifications desirable. Among these 
advances, the most significant are those in the use of ready-mixed 
concrete, together with a more widespread understanding of the 
design of mixtures and increasing attention to field control. In 
regard to design, an outstanding development which should be 
covered in future reports of the committee is the tendency toward 
the greater use of rigid-frame construction. All these develop- 
ments are to be given consideration by the reorganized committee, 
which in addition will make a general study of the 1924 report 
with a view to improving its presentation and widening its scope. 

In its report, the committee also proposes to separate parts 
which are in the nature of specifications from those which pertain 
to recommended practice. It is planned also to add as an appendix 
the technical data on which the recommendations of the report 
were based. The committee is considering the necessity of dis- 
tinguishing between the requirements for so-called outdoor con- 
crete and concrete in locations not exposed to the effect of weather, 
such as heated buildings. 

Watertightness as an element of durability will be recognized 
as one of the essentials of concrete for outdoor exposure. The 
necessity for this has been brought about by the recent develop- 
ment of generally higher strengths in portland cements. Follow- 
ing the practice of designing concrete for a given strength require- 
ment, which has become quite general, it is possible that, with these 
newer cements, mixtures will result which are too lean for proper 
durability. Some limitation, therefore, will be placed upon the 
cement content to avoid this difficulty. 

In the field of design of reinforced concrete, the committee pro- 
poses to present the recommendations in regard to moment co- 
efficients by putting primary emphasis on the general case of un- 
equal spans, thus reversing the arrangement in the 1924 report, 
in which the emphasis is placed on a series of equal spans. Mo- 
ment coefficients will be given only for the case of equal spans, and 
these will be presented with separate coefficients for live and dead 
load. 

Many members of the Society are included in this committee 
as reconstructed. The representatives comprising the present 
personnel are as follows: 


American Society of Civil Engineers: W. A. Slater, F. E. Richart, 
and W. S. Thomson, Members Am. Soc. C.E.; and M. N. Clair, 
and A. E. Lindau, Associate Members Am. Soc. C.E. 


American Railway Engineering Association: M. Hirschthal and 
J. F. Leonard, Members Am. Soc. C.E.; C. P. Richardson, Assoc. 
M. Am. Soc. C.E.; and J. B. Hunley and A. R. Ketterson. 
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The Society has never held a quarterly meeting in this state, nor, 
in fact, nearer than Atlanta, Ga., where in 1924 the Spring Meet- 
ing convened. Present plans are in recognition of the recent rapid 
development of Florida and Engineering interests there. 

American Society for Testing Materials: A. T. Goldbeck and 
L. S. Moisseiff, Members Am. Soc. C.E.; C. M. Chapman, P. H. 
Bates, and E. E. Hughes. 

American Concrete Institute: S.C. Hollister, J. G. Ahlers, Mem- 
bers Am. Soc. C.E.; B. Moreell, N. M. Stineman, Associate Mem- 
bers Am. Soc. C.E.; and F. H. Jackson. 

Portland Cement Association: F.R. McMillan, and D. A. Abrams, 
Members Am. Soc. C.E.; Ernest Ashton, J. H. Chubb, and H. G. 
Farmer. 

In organizing, the committee elected Professor Slater as its 
chairman, and Mr. McMillan as secretary. 





Miami for 1952 Spring Meeting 


Choice of cities for the quarterly meetings of the Society is on 
recommendation from a regional committee of Society officers in 
the proper zone. Such a committee convened at the Norfolk 
Meeting to choose a place for the corresponding 1932 meeting. 
After full discussion, Miami, Fla., was selected, pending the ap- 
proval of the Board of Direction. A recommendation as to the 
exact date was deferred, with the understanding that it is to be 


early in April 1932 





Columbia University Scholarship Announced 


Through the courtesy of Columbia University, New York, the 
American Society of Civil Engineers has at its disposal a scholar- 
ship in Civil Engineering covering tuition fees, a dormitory room, 
and $100 allowance for books and similar items (total value, about 

700). This scholarship has been established in honor of Horatio 
Allen, of the Class of 1823, Columbia, and Fifth President of the 
American Society of Civil Engineers. The scholarship will be 
awarded by the Scholarship Committee of the Society to a candi- 
date whose records must be approved by the university authorities. 
It may be held by the successful candidate for from one to three 
years, depending on the class which he enters at the university. 

The engineering course at Columbia consists of a basic four-year 
course leading to the B.S. degree. Approved candidates may elect 
a fifth, or professional, year on completion of which they receive 
the C.E. degree. The first two years of the Columbia engineering 
course are under the administration of Columbia College, and 
include mathematics through calculus, descriptive geometry and 
drafting, general chemistry, physics, English, modern history, 
and economics. Students applying for the scholarship must sub- 
mit credits covering at least these first two years. Those who 
enter at this point will thus require two years to attain the B.S. 
degree in engineering and an additional year (total three years) 
for the C.E. degree. 

Those who have carried their studies beyond this point will also 
be admitted. They will be granted advance standing and will 
continue in the Columbia course for which their previous training 
fits them. The time required for the B.S. or C.E. degree under 
these conditions will vary accordingly. It wil! take a student who 
has already received a B.S. in engineering at least one, and gen- 
erally one and one-half years, to meet the requirements for the C.E. 
degree. For details as to courses and requirements, address the 
Dean of the Engineering Schools, Columbia University, New York. 

Applicants for this scholarship must submit a photograph to- 
gether with their scholastic record and a letter of recommendation 
from the dean of their school. Their records must be approved 
both by the Scholarship Committee of the American Society of 
Civil Engineers and by the Dean of the Engineering Schools, 
Columbia University. 

Notice is hereby given that the Columbia University Scholarship 
is now open. Applications will be received by the Scholarship 
Committee at Society Headquarters until June 1, when an appoint- 
ment will be made, to begin with the next academic year, which 
opens September 23, 1931. 
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Freeman Traveling Scholarship for 1931 


Conditions under which the Freeman Traveling Scholarship 
to be awarded for 1931-1932 are here announced by the Commit: -e 
on the Freeman Fund. The purpose in recommending the awa, 
of funds for this scholarship is to promote in this country a great«r 
interest in the work of European hydraulic laboratories and to 
make engineers in America more familiar with continenta| 
methods in the design and construction of hydraulic works. The 
award will be made to the candidate who seems best equipped to 
learn European hydraulic practice and to disseminate such know}- 
edge in this country. 

To be eligible for this scholarship, a candidate must be an Ameri- 
can citizen, not less than 24 nor more than 36 years of age, and a 
graduate of a technical school of recognized standing. It is desir- 
able that he hold membership in the Society. 

A candidate must be familiar with the mathematical treatment 
of hydraulic problems and well grounded in general mathematics. 
Preferably, he shall have had experience in hydraulic design and 
construction. A good grounding in the German language is con- 
sidered essential and preference will be given to those candidates 
who can speak it. 

The sum of $1,600 has been madg available for this scholarship, 
$500 to be paid to the successful candidate on July 1, and 
$100 on the first of each month for 11 months thereafter. The 
winner of the scholarship shall bear other expenses, if any. He 
should leave this country to take up his studies in Europe as soon 
after July 1, as practicable and should at once begin his work 
at one of the European technical schools. The studies should be 
largely in Germany. Not one but many of the hydraulic labora- 
tories, as well as important hydraulic works in Europe are to be 
inspected. 

Brief progress reports from the holder of the scholarship, ad- 
dressed to the Secretary of the Society, are expected each month 
for the information of the committee. At the conclusion of the 
year, he should submit to the Society, in form suitable for publica- 
tion, a monograph on current hydraulic practice as covered by his 
studies. 

In a letter addressed to the Secretary of the Society, the applicant 
should set forth his qualifications (age, place of birth, education, 
experience, references, and photograph), together with not less 
than six letters of reference from his former teachers and employers. 
If practicable, he may be requested to come to New York for an 
interview by the committee. A statement of the field of engineer- 
ing in which he proposes to work is also requested. The last day 
for filing an application will be June 1, and the award will 
be made by the Committee on the Freeman Fund on or before 
June 15. 





Tacoma Entertains Summer Meeting 


Again, in the round of Society meetings, it becomes the good 
fortune of the Pacific Northwest to entertain the Society. The 
coming Summer Meeting is scheduled for July 8 to 10, to be held 
at Tacoma, Wash. This is the first quarterly gathering in this 
territory since 1926, when Seattle opened its doors in a memorable 
meeting. The present visit to Tacoma is by way of a compliment 
to one of the youngest of Society Sections. All those who know 
this territory and the loyal membership who were responsible for 
the invitation, gladly admit that the coming meeting bids fair to 
uphold all the traditions of engineering hospitality in the Far 
West. 

As far as technical sessions are concerned, a varied program is 
in prospect. This meeting, the Sixty-First Annual Convention, 
will be called to order Wednesday, July 8, and will be distinguished 
by the presidential address. Other engineering topics and lectures 
of special interest will deal with the technical advances in the 
Pacific Northwest. 

Many of the Technical Divisions are planning to hold meetings. 
For example, individual sessions are scheduled for the Irrigation 
and Structural Divisions on Thursday, while joint meetings will be 
sponsored by the Power and Construction Divisions, as well 4s 
by the City Planning and Highway Divisions. The usual round 
of special social events will delightfully fill the remaining hours 
for every member in attendance. 

Among the featured excursions will be a special trip on Puget 
Sound, one of the loveliest as well as most important inland bays i2 
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world. Municipal and industrial plants will aiso receive their 
e of attention. Close at hand, the world-famous Rainier 
ional Park will attract every visitor. There the delightful 
ding of summer and winter and the magnificent scenery will 
ound to amply justify the reputation which has been gained 
this most popular national park. 

Near, too, are the other important cities on Puget Sound, in- 
ling Seattle, which many members will doubtless wish to visit to 
1y a region full of engineering and scenic interest. Whether the 

member travels across the continent or along the coast, there are 
»umerous national parks and regions of especial attractiveness 
which willentice him. As the occasion of an extended summer trip 
into one of the most beautiful sections of the country, the Tacoma 
Meeting is expected to draw a large attendance. Official programs, 
viving all the technical and other details of the meeting, will be 
issued in ample time for each member to make his plans to visit 
Tacoma. 





Memoirs—Why and How 


Reverence for the dead is one of the oldest and most funda- 
mental of human attributes. It is not confined to recent or 
even to civilized times. Some of the most awe-inspiring monu- 
ments of all time, some of the most beautiful edifices created by 
man are memorials to those who have been considered great by 
their own or succeeding generations. It is not strange then that 
a body of educated and professional men should show the greatest 
respect to those of their number who have passed away. In the 
Society this takes the form of memoirs. 

Some members question the policy and deplore the expense. 
Why should so much effort be expended to perpetuate details in 
the history of men whose lives are already merely a memory? 
To this materialistic view, officers of the Society have continually 
turned a deaf ear. All our members are eminent men and their 
prominence does not cease with their death. Without respect 
for the deceased there cannot be respect for those who soon will be 
deceased. No organization which does not honor its membership 
is worthy of existing, to say nothing of growing. 

Such has been the attitude of those responsible for Society pub- 
lication policies. This feeling has increased rather than decreased 
in recent years, with the result that greater efforts are being made 
today to obtain memoirs than a generation ago. These efforts 
show themselves in the increased success of obtaining suitable 
histories 

Considering that the writing of memoirs is a gratuitous service 
on the part of friends, it is a striking fact that relatively few mem- 
bers die without the Society being able to obtain a record for pub- 
lication. Examination of these records shows that only from 5 
to 10 per cent of members thus fail to receive recognition. 

In only about twenty instances in all its history has the Society 
been unable to find out just when one of its members died. In- 
formation is received in a variety of ways. It may be taken from 
a newspaper report or, more often, a friend or relative writes. 
Local Sections are unusually alert to keep Society statistics ac- 
curate. Again, returned mail sometimes gives a hint. Of course, 
the receipt of bills by the family of the deceased, or of cards for 
registering in the Year Book is a reminder that the necessary in- 
formation should be forwarded. 

Whatever the source of information, the first action is an ac- 
knowledgment, together with a letter of sympathy to the family. 
At the same time, inquiry is frequently made as to the suitable 
persons to approach for obtaining a memoir. Ordinarily, this is 
best handled through a Local Section. If the member is very 
prominent, a committee may even be appointed. For an officer 
of the Society, the Board of Direction often appoints a committee 
lor this purpose. 

Most frequently, however, one or more associates of the de- 
ceased, particularly those who are familiar with his non-professional 
activities as well as his engineering experience, are suggested. A 
formal letter is then written, asking such a person (usually a mem- 
vr of the Society) to undertake the duty of writing a memoir. 
\ith this letter is sent all the data on file at Headquarters, includ- 

the record abstracted from the application, a copy of the bio- 
‘ «phical data sheet, items from Who's Who, newspaper clippings— 
‘act, any information bearing on his activities. In addition, a 


‘ samples of memoirs previously published are submitted as ex- 
] 


es 
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Not always is it as easy as this, however. Occasionally, delays 
or procrastination interfere. Frequently, too, modesty causes 
the declining of the invitation, especially where the member 
has enjoyed an unusual prominence. In one recent case a memoir 
was obtained only after an extensive correspondence covering 
more than a year between New York and the Philippine Islands 
and China. Occasionally, a memoir appears under anonymous 
authorship. As a last resort, it may even be written by the edi- 
torial staff, and submitted to the family of the deceased for ap- 
proval. 

With the passing of years, it becomes increasingly difficult to 
make the necessary contacts and secure suitable memoirs. Most 
of those members for whom memoirs are lacking are included in 
two classes; either their death occurred so long ago that it is im- 
possible at this late date to secure authentic information; or they 
died so recently that their memoirs have not yet been printed. 

Deaths of members and the number of memoirs printed are 
increasing yearly. This is a normal development, consequent to 
the growth of the Society. At the moment, there are expected to 
be about 130 memoirs available for printing this year. Assuming 
that two to three members are active in obtaining each memoir, 
it is evident that a relatively large part of the membership con- 
tributes materially in time and effort to this good work. The ag- 
gregate of effort in correspondence, editing, proof-reading, and 
printing adds to the impressiveness of this activity in relation to 
other publication work. 

Is it all worth the trouble? No one who has looked over Society 
correspondence for even a few days will doubt it. Perhaps no 
other one activity of the Society comes closer to the non-technical 
public. The free distribution of a few copies of each memoir to 
the deceased family never fails to bring letters of gratitude, some 
of them appreciative to an unexpected degree. This is an addi- 
tional proof of service—service to the memory of a worthy man, 
to his surviving family and professional friends, and lastly, to the 
ideals of a great profession. 





Engineering Employment in Russia 
Society COMMITTEE REpoRTS AFTER INTENSIVE StuDY 


Board of Direction 
American Society of Civil Engineers 


Gentlemen: 


At the recent Annual Meeting there was suggested to the 
Society the formation of a committee to study conditions sur- 
rounding the employment of American engineers in Russia. 

Your committee, appointed in accordance therewith, has given 
the matter careful study, informing itself by correspondence and 
by personal interviews with engineers, both Russian and American, 
who have worked in the U.S.S.R., and submits the following 
report: 


American Engineers in Russia 

The Committee desires, at the outset, to stress the fact that the 
vastness of the subject matter, i. e., conditions in the U.S.S.R. 
as affecting American engineers, and the conflicting reports there- 
on, completely precludes definite, unqualified statements on a 
number of the major features of life and conditions in Russia. 

In the opinion of the Committee it is most important that any 
engineer considering employment in the U.S.S.R. inform himself 
in every possible way of the conditions there existing. These con- 
ditions may and do vary from year to year, or even in a shorter 
period. 

Articles on Russia 


The Committee must assume that any engineer considering 
employment in Russia has at least some information in respect to 
Russian conditions, in view of the great number of articles which 
have appeared in the American press and magazines during the 
past few years. The 24 articles appearing during November 
and December of 1930, in The New York Evening Post by H. R. 
Knickerbocker, special European correspondent for that journal, 
entitled ‘‘The Red Trade Menace”’ are considered, perhaps, to be 
the most accurate picture of conditions obtaining during the second 
half of 1930 under the Five-Year Plan. The articles prepared by 
Walter Duranty, special correspondent of The New York Times, 
are of great value as informative of present-day conditions and 
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trends. Other articles have recently appeared in The Saturday 
Evening Post, written by various engineers who have worked in 
Russia. A number of Russian engineers who formerly worked in 
the U.S.S.R., now residing in the United States, have written 
articles and given addresses descriptive of conditions encountered 
in Russia. Many, in fact most, of these articles and addresses 
have been highly unfavorable to the present régimé in power, its 
goal, and methods employed to attain that goal, which is alleged to 
be world revolution and communism. 


General Conditions 

The employment of engineers in the development of the resources 
of foreign countries is not unusual. The railways and industries 
of the United States were aided in their early days by money, 
material, and technical skill furnished by the more advanced 
countries of Europe. In turn, American engineers and capital have 
assisted in the development of the countries to the south of us 
and, to a less extent, of Africa and Asia. Today American en- 
gineers are employed by the governments of Persia and China, 
neighboring countries to Russia, and no one questions the ad- 
visability of their being there. Heretofore American engineers 
have gone wherever their individual desire prompted them. 
Should Russia be placed in a different category from other 
nations? 

There are two reasons why employment of American engineers in 
Russia is on a different basis. In the first place, although the 
present government in Russia has been in power for 13 years, the 
United States Government has not given it recognition. While 
it is not the function of this Committee to commend or criticize 
this policy, it is a fact that must be called to the attention of en- 
gineers contemplating work in Russia. They must understand 
that in case of controversy with the Soviet Government, they can- 
not call for assistance from any representative of their government, 
for there is none. Therefore, in this respect American engineers 
take a risk—whatever it may be—-which they do not take in any 
other country, and which is not taken by British, French, or 
German engineers. 

In the second place, the form of government in Russia is differ- 
ent from that in any other country. Russia is the only country 
that owns and operates all procedures of production and marketing, 
for the Soviet Government believes that, in this way, the average 
well-being of the Russian people will be more rapidly advanced 
than it is in countries where production and marketing are con- 
trolled by private capital. In order to bring about this desired 
condition in the shortest time possible, the Soviet Government is 
depriving its people of all luxuries and many necessities. This 
is done so that the products of the country—mineral and agri- 
cultural—can be sold in foreign countries to pay for raw materials, 
machinery, and technical skill which are essential for the indus- 
trialization of the country, wherein lies its future prosperity, 
according to the theory of the government. Owing to the scarcity 
of gold and credit, the Soviet Government is compelled to pay 
largely in goods for what it buys. That is why so much is heard 
about the dumping of Russian wheat, pulpwood, manganese, etc., 
for it is only by raising cash in this way that the government can 
meet its commitments. Thus, while Russian wheat, eggs, and 
other products are sold freely in neighboring countries, they are 
rationed in Russia, where the people can purchase only the bare 
necessities of life. 


Service Contract 

The Amtorg Trading Corporation, an entity which handles 
virtually all Russian business in the United States, employs en- 
gineers for service in the U.S.S.R. The Committee has examined 
the form of service contract which is offered to American engineers 
for employment with the Soviet Government. Although, as in 
the case of most contracts, certain improvements could be made 
for the benefit of the employee, the Committee does not feel called 
upon to express any comment or criticism other than to point out 
that the form of contract is not dissimilar to that offered by 
American corporations to American engineers for foreign service. 
If the policy of the Soviet Government is to treat American 
engineers with consideration and fairness, there is ample warrant 
contained in the service contract for such treatment. If, on the 
other hand, unfairness dnd lack of consideration develop, as may 
readily occur in isolated cases, the Committee knows of no way, 
under present circumstances, by which the Soviet Government 
may be constrained to change or correct such policy or attitude. 
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Food Conditions 

As the tempo of the Five-Year Plan has increased, living ang 
food conditions have become measurably more difficult for the 
Russians of all classes and for foreigners in a somewhat lesser 
degree. These conditions vary so greatly in different parts of the 
country that any attempt to give an accurate description would be 
futile and without value, as a period of six months might show the 
reverse of the picture presented for any one region or locality. 

Generally speaking, it may be said that in the greater part of the 
U.S.S.R. and even in the great cities of Moscow, Leningrad, and 
Odessa, food is scarce and expensive. No foodstuffs or wearing 
apparel are imported into the U.S.S.R. except by the diplomatic 
corps and a few others to whom special privilege has been granted 
The vast mass of tens of millions of Russians are living, and have 
been living for years, on a severely plain, meager, although nutri- 
tious diet, but with which few Americans would be content. 
During the past year the Soviet Government has opened up a 
number of provision stores for foreigners working in the U.S.S.R. 
The card system is employed, and these stores have been helpful in 
many ways to Americans and their families. Although notable 
progress has been made in the last two years in the way of in. 
creased production of cereals, it is difficult to envisage improved 
food conditions for some time.« 
Housing 

An acute housing shortage exists in the principal centers of 
population, notably Moscow, the capital, which today has a popula- 
tion double that obtaining before the European War. The govern- 
ment is doing what it can to alleviate this situation in the way of 
numerous new buildings and great apartment houses. Hotels 
are expensive in all the principal cities and inadequately heated 
during winter months. 


Money 

American money is exchanged into the Russian ruble at the rate 
of two rubles for one dollar. The purchasing power of the ruble 
throughout Russia as compared to its dollar equivalent in the 
United States probably falls within the range of 12 to 16 cents. 
It is illegal to carry the ruble into the U.S.S.R., and frequently 
those entering are subjected to search. Foreign currency is 
exchanged into Russian money at the frontier railroad station 
(Negersole). 


Clothes 


Wearing apparel of all kinds is scarce and expensive throughout 
Russia. The engineer going there should take everything in this 
line that he is likely to require for at least two years. 


Medical and Hospital Facilities 


Medical and hospital services, as known in the United States, 
do not exist in the U.S.S.R. except in the principal cities, although 
improvement is being made in this respect. 

Environment 

The American engineer taking up employment in Russia must be 
prepared to undergo certain hardships and lack of many of the 
ordinary comforts during the long, severe winter. He must be 
prepared for lack of diversions, and only in rare instances is it 
advisable to take his wife and children. He must be prepared 
to meet and work with native engineers and others whose men- 
tality and viewpoint he will only remotely comprehend. He is 
certain to be discouraged by what he will consider lack of co- 
operation and the spirit of getting things done. Few engineers 
except those possessing in a high degree the pioneer spirit of work- 
ing under hardships in a strange country and with a foreign people, 
or those possessed of a spirit of adventure, will be content or able 
to give efficient service under these conditions. 

Dipl ‘c Relati 

As already pointed out, the Government of the United States 
has no diplomatic relations with the U.S.S.R. although British, 
German, and French Ambassadors reside in Moscow. There is 
therefore no American embassy, nor are there American consuls, 
in the U.S.S.R. This condition further accentuates the difficul- 
ties surrounding Americans in Russia, as in case of serious trouble 
with the Russian Government or any of its officials, there is 2° 
United States diplomatic or consular representative to whom 
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peal can be made for assistance or intervention. In this respect, 
refore, American nationals are at a disadvantage as compared 
those of Germany, France, and England. 
\lthough there can be no question but that severe and, no doubt, 
fair treatment has been the lot of many Russian engineers and 
hnicians under the present régimé, the Committee knows of no 
ses of drastic ill treatment or unfairness toward American en- 
veers in the U.'S.S.R. The policy of the Russian Government 
recent years has been one of rapprochement toward the American 
yvernment, with official recognition as its ultimate goal. In 
the development of this policy, the Russian Government has 
»laced large orders in the United States for construction and agri- 
cultural machinery, electrical equipment, and the like. A further 
nd no less important phase of this policy has been the employment 
of hundreds of American engineers, mechanics, and technicians, as 
well as several American engineering firms for special work. 


] reatment of American Engineers 

During the years 1928, 1929, at which time a large number of 
American engineers accepted employment in the U.S.S.R., it is 
certain that these engineers, as well as the hundreds of American 
mechanics also engaged, were treated with marked consideration 
and were actually in a preferential position to that of other for- 
eigners working in the country. This situation brought forth 
protests from other nationalities working in the U.S.S.R. Dur- 
ing the same period the Russian Government entered into contracts 
with several American engineering and construction organizations 
for the carrying out of such work as the design and construction of 
grain elevators, cement and steel mills, hydro-electric work, and 
paving and road construction. 

The Committee is informed from various reliable sources that in 
recent months a perceptible change has occurred in this respect 
and that friction has developed in numerous instances between 
American and Russian engineers. The Committee believes that 
only the most elementary knowledge of working conditions 
in foreign countries is required to a realization that such a situation, 
i. e., friction and misunderstanding between engineers of different 
nationalities, is easy, in fact almost bound to occur. The lack of 
a common language—utterly unattuned and unsynchronized 
mentalities and viewpoints—the severe strain placed upon engi- 
neers, national and foreign, working under the present rapid tempo 
of the Five-Year Plan—the natural and understandable antipathy 
or even hostility on the part of the Russian engineer toward foreign 
engineers enjoying higher salaries and better living conditions— 
are all contributing factors toward creating a situation of envy, 
friction, and misunderstanding. 

The lack of cooperation on the part of Russian engineers toward 
their foreign colleagues has also been stressed by many recently 
returning from Russia. This again is easily understandable and 
not surprising. Under the system prevailing in the U.S.S.R., 
serious errors, either in design or execution, on the part of native 
engineers are severely punished; in fact, the death penalty has 
been frequently imposed. Under these conditions it is not strange 
that the Russian engineer is actually fearful of direct responsibility 
and may be primarily interested in establishing an alibi for himself 
in case of trouble. This situation has led inexorably to confusion 
and chaos in the preliminary work of several large construction 
projects. 

Notwithstanding conflicting reports emanating from both the 
U.S.S.R. and this country on the subject of the precise position 
of American engineers in Russia, it seems certain that neither 
American engineers nor American engineering firms occupy the 
preferential position enjoyed one and two years past. In the 
early stages of the Five-Year Plan, the Russians eagerly sought 
foreign technical assistance and collaboration. As the success or 
partial success of the Five-Year Plan took concrete form in the 
minds of the Soviet chiefs and their lieutenants, there developed 
1 marked tendency to assume an ultra-independent attitude toward 
foreigners both in and out of the U.S.S.R. This sentiment was, 
no doubt, also in part fomented by the presence in Russia of in- 
competent foreign engineers and technicians, or those whose use- 
fulness was seriously impaired by discontent and inability to adjust 
themselves to existing conditions. 


ncluston 


lhe Committee believes that, up to this time, there has been 
ground for real or serious complaint on the part of those em- 
‘yed. The Committee believes, however, that no prediction 
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is possible as to the length of time nor the degree in which the 
present attitude of good will toward Americans will continue. 


R. W. HeBarp 

GrorGce W. KITTREDGE 

Grorce H. PeGrRaM 

Joun R. SLATTERY 

Purp W. Henry, Chairman 
April 10, 1931 


(Additional information may be secured on application to the 
Headquarters of the Society.) 





Explaining a Financial Mystery 


How MemsBers Recetve More From tHe Society THAN THEY 
CONTRIBUTE 


Financial statistics are apt to be misleading. The average 
citizen, on reading a balance sheet of assets and liabilities, expendi- 
tures and receipts, is inclined to feel that it may disguise almost 
any condition of success or even of insolvency. 





Added to Assets 
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UrrmiziInc MEMBERSHIP DUES 
Society Receipts and Expenditures for 1930 


What the annual financial statistics of the Society disclose to 
an inquiring student may be illustrated by the attached chart and 
a brief description of its origin. All the data are taken from the 
1930 Report of the Secretary to the Board of Direction (printed 
in Procerepincs for March), giving in detail the sources and 
destinations of current income and other useful statistics of a 
financial character. 

Many items are included in the income, classified under various 
headings. First come the “Dues.” No member needs further 
enlightenment on this heading. The next item contributing to 
the receipts in any year may be gathered under a general heading 
of “Miscellaneous Services.” In this would be included sales 
to members of certificates, badges, the binding of TRANSACTIONS, 
Annual Meeting tickets, and other miscellaneous items 

Finally, on the same side of the ledger, is another major item 
of “Supplementary Income,”’ including such things as entrance 
fees, rent, advertising, contributions, and sale of publications. 
Comparing these on a percentage basis, it is found that the com- 
ponent parts are related as follows: 


eee Pe ee , , ; 67.6 
Miscellaneous Services. . . 5.9 
Supplementary Income. . 26.5 

ae er 100.0 
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On the opposite side of the ledger is a corresponding series of 
subjects, the first being ‘General Society Administration,” in- 
cluding such matters as salaries, travel of officers, interest on 
mortgage, office expenditures, general publications, and general 
postage. Next on the list comes “Miscellaneous Service Ad- 
ministration,” which corresponds roughly to the income received 
for the same purpose and therefore includes such items as the 
purchase of certificates, badges, and bindings. 

Coming to the more specific subdivisions, there is found one on 
“General Service to Members.”” This comprises contributions 
to administrative committees, Local Sections, the Engineering 
Societies Library, the Employment Service, the Reading Room, 
and annual prizes. Another large subdivision covers ‘“Technical 
Activities.” Included here are payments to Technical Divisions 
and technical committees, expenses of meetings, and the cost of 
technical publications. 

Under still another heading, ‘‘Contributions,’’ may be found 
such matters as support of the American Standards Association, 
the Engineering Summer School, and the American Engineering 
Council. In addition to the foregoing general items, two other 
main groupings, although relatively small, do not lend themselves 
easily to other classification. These include “‘Professional Ac- 
tivities,"’ and the capital ‘‘Added to the Assets of the Society.” 
On a percentage basis, these items of outlay are found to be as 
follows: 


General Society Administration............ 45.7 
Miscellaneous Service Administration....... 3.0 
General Service to Members....... EP ne: 6.5 
Technical Activities. St. Se 38.5 
Professional Activities.................... 0.6 
inns 6-0 serusis den wend Sep geaenes 4.5 
Additions to Assets. 1.2 

| ae ae 100.0 


In considering the distribution of these many items, it may help 
to refer to them as in the chart, in terms of dollar values to each 
member—on the one hand the receipts, and on the other, the 
expenditures. This gives visually the answer to the financial 
mystery. On one side is an average receipt for dues of about 
$17.75, while on the other there is an expenditure to each member 
of over $26.00 yearly. These are the figures for 1930. Corres- 
ponding figures for the 1931 budget are even more striking, the 
expected average income from dues being $17.30 per member and 
the proposed expenditures, $29.00 per member. 

The difference, or the key to the problem, is found in the supple- 
mentary income, in part current payment for specific objects by 
members, it is true, but largely the returns from investments of 
a sound character made in years gone by. It may be noted that 
this policy, which is now paying dividends to each member, is 
still in force and that part of the expenditures each year are in 
the form of a capital investment which will yield increasing re- 
turns in the years to come. 





New Rail Sections for Pennsylvania Railroad 


An announcement of unusual interest to engineers was incor- 
porated in the paper prepared by Elisha Lee, Vice-President Penn- 
sylvania Railroad, and delivered before the general session at the 
Norfolk Meeting of the Society by W. S. Franklin. For two 
years, a committee of engineers of the railroad, in conjunction 
with representatives of the steel companies, has been investigating 
the redesign of railroad rails for heavy duty. As a result, early 
in May, the United States Steel Company and the Bethlehem 
Steel Company will roll the first heats of the new sections for the 
Pennsylvania Railroad. 

Its weight of 152 lb. to the yard will make the new rail the 
heaviest and strongest ever rolled for regular service. It will super- 
sede the present standard of 130 Ib., and will exceed the current 
section by 1*/s in. in height, at the same time yielding approxi- 
mately 75 per cent greater stiffness. Thus, it fills the need for a 
section designed to carry increased traffic and increased load, with 
greater speed and safety than ever before. The committee con- 
sidered this sufficient in strength to carry a 100,000-Ib. axle load 
at 100 miles per hour, as compared with a maximum of 80,000 Ib. 
at 80 miles per hour under present-day operation. 

Comparably, the present 130-lb. section has been redesigned to 
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a weight of approximately 131 Ib., but with the addition of 2) 
per cent to the present stiffness. This lighter section will b- 
standard for main-line tracks except where dense traffic requir: ; 
the heavier rail. New splice bars are also to be made availab!« 
to accommodate the new section. 

In his interesting paper, Mr. Lee enumerated other advances 
made by the Pennsylvania Railroad. He cited one develop- 
ment under which the railroad is replacing local freight trains 
by automobile trucks, which now cover regularly almost 1,800 
route miles daily, with large economies. Portable containers are 
also yielding great savings. These are capable of being carried 
either on motor trucks through city streets, or on specially equipped 
flat cars. In this way, a combination of the most economical 
handling is readily possible. 

Still another measure of economy is about to be undertaken in the 
rail transportation of detachable auto-truck bodies. The rail- 
road will carry the loaded truck bodies between cities, but the 
local handling to and from railroad terminals will be done entirely 
by the power unit which picks up the truck bodies. Estimates of 
the railroad show that transportation between New York and 
Philadelphia, roughly 100 miles, can be effected at just half the 
trucker’s cost. 
This most interesting paper will be abstracted at greater length 
in the June issue of Crvm Encineerine, together with the 
other papers from the Norfolk Meeting. 





News of Local Sections 





CENTRAL ILLINOIS SECTION 


A joint meeting with Mu San, a professional municipal and 
sanitary fraternity, was held by the Section on March 27 at Urbana. 
The feature of the occasion was an address by Harrison P. Eddy, a 
former Director of the Society, who gave a résumé of the history 
of the Society and outlined its future work. The Section voted 
to help the Student Chapter send delegates to the Norfolk Meeting 
by authorized vote and the gift of $100 for expense money. 


CENTRAL On10 SECTION 


Columbus was the scene of the regular monthly meeting of the 
Section held on March 19. Entertainment was provided by 
demonstration of the working of a new motion picture camera 
projector. Three films, “Building New York’s Newest Subway,” 
“Magic Yellowstone,” and “Arc Welding in the Upper Carnegie 
Building,” were shown. Following this program, the secretary 
was authorized to purchase the moving picture camera and pro- 
jector recommended by the committee that has had the matter 
under advisement. 


CLEVELAND SECTION 


An address by F. E. Schmitt, Editor of the Engineering News- 
Record, was the principal event of a luncheon meeting held by 
the Section on March 4. The subject chosen by Mr. Schmitt 
was the status and future of the engineering profession. The 
meeting was attended by 33 members and their guests. 
At the luncheon meeting held on April 7, various business 
details were attended to. Among these was the appointment of 
a committee to investigate the matter of the segregation of the 
Water Resources Branch of the U.S. Geological Survey as an 
independent bureau. An interesting talk regarding unemploy- 
ment conditions was given by B. C. Seiple, Superintendent of 
the State-City Employment Service. 


CoLorapo SECTION 


A meeting of the Colorado Section was held at Denver, Feb- 
ruary 24, with 26 members and guests in attendance. The speaker 
for the occasion was Prof. E. Grosvenor Plowman, of the Bureau 
of Business and Social Research, University of Denver, who chose 
for his subject, “Economic Depressions—Their Causes and Pos- 
sible Solution.” 


ConneEcTICcCUT SECTION 


A dinner meeting of the Section was held at New Haven on 
March 6, The Section had as its guests President Stuart and 
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retary Seabury. President Stuart addressed the meeting on 

subject of “Engineers,” while Secretary Seabury gave an 
count of the work of the Society. 


DututH SscTION 


The Duluth Section, at its regular meeting on February 16, 

ard a talk given by A. P. Cook, Secretary of the St. Louis County 
poor Commission, Duluth, on the subject of relieving the poor 
and unemployed with money supplied by public taxation. On 
\larch 16, the meeting was devoted to a discussion of the Duluth 
Central Heating System, a public utility now in formation for 
the purpose of supplying steam for general heating in the business 
section of the city. There were 19 members and 4 guests present. 


GEORGIA SECTION 


There were 27 members and guests in attendance at the regular 
monthly meeting of the Section held in Atlanta, March 2. The 
speaker of the occasion was J. W. Wingate, President of the Allied 
Safety Council of Georgia, who discussed the promotion of the 
safety idea among the construction forces of the Georgia Power 
Company. 

A joint meeting of the Georgia Section and the Georgia School 
of Technology Student Chapter was held April 2 at the Georgia 
School of Technology. Several interesting addresses were given. 
Among those who spoke were H. J. Stemm, who discussed tests 
and experiences with steel beams encased in concrete, and various 
calculation methods, and H. D. Warner, who outlined the methods 
followed by the two in their researches on structural members at 
the School of Technology. 


Los ANGELES SECTION 


The regular monthly meeting of the Los Angeles Section was 
held March 11, with 164 in attendance. An illustrated talk on 
the Mono Basin development was given by E. A. Bayley and 
W. H. Hurlburt. This was followed by an illustrated address 
on Los Angeles viaducts, given by Merrill Butler. 

A meeting of the Sanitary Group of the Section took place 
March 25. The speakers of the evening were W. H. Adams, of 
the Los Angeles County Surveyor’s Office; P. H. Deming, Presi- 
dent of the Deming Corporation; and P. Diederich, Water Works 
Superintendent of Glendale, Calif. 

At the meeting of the Section held on April 8, Ray F. Goudey, 
Sanitary Engineer of the Los Angeles City Department of Water 
and Power, gave an illustrated talk on sewage plants in general 
and reclamation plants in particular, explaining in detail the 
experimental plant that he is operating for the city. The other 
speaker for the occasion was Chester A. Smith, of the firm of 
Burns, McDonnell, and Smith, who presented an illustrated paper 
on water purification. 


New Mexico SgcrTION 


Albuquerque was the scene of the regular monthly meeting of 
the Section held February 18. The principal speaker was Joseph 
L. Burkholder, Chief Engineer of the Middle Rio Grande Con- 
servancy District, who gave an informative discussion on the 
Colorado River Aqueduct Project for Southern California. Short 
talks were also given by two guests, Maj. William S. Post, Di- 
rector of Irrigation for the U.S. Indian Service, and H. J. Hager- 
man, Special Indian Commissioner for the Southwest. 


New YorkK Sg&cTION 


(he meeting of the New York Section on April 15 was addressed 
by George W. Fuller, Consulting Engineer of New York, who de- 
scribed in detail the new Ward’s Island Sewage Treatment Plant 
now under construction. It is estimated that the plant will 
handle an average daily flow of 180,000,000 gal. of sewage, serving 
4 population of 1,350,000 people. The sewage will be conveyed 
to Ward's Island by two tunnels—one from Manhattan and one 
'rom the Bronx. The plant is of the activated sludge type. 
\t is planned to dump the sludge at sea from specially built barges. 
‘ceause of the rather conspicuous location of the plant, near the 
Hell Gate Bridge and the New York Connecting Railroad, the 

“hitectural treatment will be an important feature. 

1 its Campaign for new members, the New York Section has now 
hed a membership of nearly 1,200. The Section is considering 
udments to make its work more effective and the advisability 
hange of name to something more appropriate for a member- 
‘at includes sections of Connecticut and New Jersey. 
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NortuH CAROLINA SECTION 


Various interesting features marked the annual meeting of the 
North Carolina Section, held at the Manufacturers’ Club in Char- 
lotte, April 20. In addition to introductory addresses given by 
President Stuart and Secretary Seabury, various other discussions 
were presented. Among those who spoke were L. W. Wallace, 
Executive Secretary of the American Engineering Council; W. S. 
Lee, Vice-President and Chief Engineer, Duke Power Company; 
R. E. Wheeler, Major, Corps of Engineers, U.S.A.; and J. E. S. 
Thorpe, President, Nantahala Power Company. Election of 
officers for the current year resulted as follows: W. S. Fallis, 
President; W.C. Olsen, Vice-President; Thorndike Saville, Sec- 
retary. 

PANAMA SECTION 

The newly organized Panama Section held its inaugural meeting 
at Panama on February 27. Among those in attendance were 
Past-President Marston and a number of his colleagues on the 
Inter-oceanic Canal Board. 


PHILADELPHIA SECTION 

Water supply and sewage treatment, with special reference to 
Philadelphia and the Delaware River, was the subject chosen for 
discussion at a meeting of the Section held March 20. There 
were 60 members in attendance at the dinner, and 112 at the 
meeting that followed. The speakers included Abel Wolman, 
Chief Engineer of the Maryland Department of Health, who 
described the present trend of the art of water and sewage puri- 
fication; Harry M. Freeburn, District Engineer, Pennsylvania 
Department of Health, who spoke on Delaware County’s five- 
million-dollar sewage treatment project; and John Meigs, Con- 
sulting Engineer of Philadelphia, who outlined the Tri-State Water 
Case now pending before the U.S. Supreme Court. 


Porto Rico SEcTION 
The Section held its quarterly meeting on March 21. Besides 
the usual business routine, technical papers were read by various 
members. On March 23, President Hoover landed at Ponce 
Harbor. Since he is an Honorary Member of the Society, a 
committee from the Section was appointed to extend the Society's 
cordial greetings to him. 


St. Louris Section 
There were 30 in attendance at the monthly luncheon meeting 
of the Section, held March 23. The members were addressed by 
Maj. Roy F. Britton, President of the Automobile Club of Mis- 
souri, and a former member of the State Highway Commission, 
who pointed out the vast improvement made in design and con- 
struction of state highways during the last decade. 


San Dreco SgcTIon 
The regular monthly meeting of the San Diego Section was held 
on March 26. At the conclusion of the routine business session, 
Dr. Leonard Smith presented a large number of slides of the earth- 
quake and fire at Tokio and Yokohama in 1923. He spoke on 
“International Relations.” 


SYRACUSE SECTION 
On February 25, the Section had as its guests Edward P. Lupfer, 
Director of the Society, and the officers and senior class members 
of the Syracuse University Student Chapter. After Mr. Lupfer 
had addressed the meeting, Marshall B. Palmer presented an 
illustrated lecture on ‘‘Construction of the Knapp Reservoir at 
Syracuse, N.Y.”’ 


TaAcoMA SECTION 


At a dinner meeting of the Tacoma Section, held March 9, 
Prof. Frederick A. McMillin, of the College of Puget Sound, 
addressed the members on the subject of the glacial drifts of the 
Puget Sound region. The geology of this terrain is of particular 
interest to local engineers because of the location of the auxiliary 
water supply of the City of Tacoma in a system of local wells. 


ToLepo SECTION 


The dinner meeting of the Section held February 25 was well 
attended. The members were addressed by Charles Kyes Allen, 
Resident Engineer on the Maumee River High Level Suspension 
Bridge now under construction at Toledo, on ‘‘The Cooper River 
Bridge at Charleston, S.C.” 


— gem 
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A Preview of Proceedings 





In the May issue of Procegepincs will be presented two major 
papers of widely varying interest, dealing with field methods used 
to obtain a good quality of concrete, and practical applications to 
construction of laboratory studies on soil. An extensive study of 
boundary surveys by a committee of the Surveying and Mapping 
Division is presented for a general discussion and further study 
by members of the Society 


MANUFACTURING CONCRETE OF UNIFORM QUALITY 


4 large fund of information on a variety of subjects is made 
available for the engineering profession through the completion 
of nine important locks and dams on the Ohio River between 
Louisville and its mouth. One field that certainly might be ex 
pected to yield new experience is that of the manufacture of con 
crete, 750,000 cu. yd. of which were poured on this work. From 
this standpoint the paper on “Manufacturing Concrete of Uniform 
Quality,” by William M. Hall, M. Am. Soc. C.E., should prove 
particularly valuable to construction engineers 

As stated by Mr. Hall, the purpose of his paper is to record the 
results obtained and to give a detailed description of the methods 
pursued in the manufacture of concrete on the Ohio River dams 
It is his hope thus to inspire in others an ambition to adopt and 
perfect the process of manufacturing concrete of a specified strength 
und grade with a reliability equal to that of the best of other struc- 
tural materials 

In Appendix I, Clifford F. Little, Inspector on Auxiliary Lock 41, 
discusses the making 
and seasoning of con- 
crete test cylinders in 
the field He describes 
some of the important 
items involving the fair 

ampling, making, 
curing, and breaking 
of cylinders 

The cylinders in the 
photograph were made 
in 1929. At the age of 
six months, Cylinders 53 
and 54 were subjected to 
loads of 200,000 Ib. with 
out causing failure. This 
was the compression 
limit of the testing 
machine One month 
later, Cylinder 53 broke 
under a total load of 
194,000 Ib. and Cylinder 
71 under 182,820 Ib 

An unusual number of 
stones sheared through, 
is demonstrated in the 
accompanying photo- 
graph. The pebbles used 
is aggregate, from the 
top surface layer of an 
Ohio River bar, have a 
crushing strength much 
greater than newly quar- 
ried limestone, granite, 
marble, or other stone 
used for concrete, except 
possibly the igneous 
rocks 

In Appendix II, en- 
titled “Standards of In- 
pection tor Concrete 
Construction,’ Inspec- 
tor R. W MacBeth 
outlines some details 
of construction fre- 
quently overlooked, mis 
inderstood, or unknown 
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by the operators that are assigned to the operation of mixer 
On concrete work, he questions the wisdom of hiring laborers wh 
have inadequate knowledge, and sometimes no experience. 





Jos CYLINDERS FROM Lock 41 
Note Broken Aggregate 


SPECIFICATIONS FOR BOUNDARY SURVEYS PREPARED 


What standards should 


surveys, and 
most desirable 





AuxILiary Lock 41, Onto RIVER 
Louisville, Ky. 


observed in making boundary 
is commonly accepted as the 

These and similar questions 
have been extensively 
studied for a long 
time by a committee of 
the Surveying and Map- 
ping Division. Now they 
are brought into the 
open in the form of a 
report in PROCEEDINGS 

This report dwells on 
the importance of the 
surveyor’s work and dis- 
cusses the desirable 
limits of accuracy in sur- 
veys of varying impor- 
tance and size. All the 
resulting surveys de- 
pending one on the other 
are related according to 
the degree of precision 
and the order of impor- 
tance. In faithfully per- 
forming his work, the 
surveyor must insist not 
only on accuracy but also 
on the specific descrip- 
tion of his boundary, not 
yielding to the interest 
of lawyers or others in 
the matter of the right 
of accurate location 

The various  poirts 
brought out by the com- 
mittee are being spread 
on the records of the 
Society in order that the 
fullest and freest discus- 
sion may ensue. It 1s 
hoped that a Manual 
may then be based on 
the best concensus o! en 
gineering opinion. The 
work of formulating 
these specification: as 
been done under tl 
chairmanship of 
Johnston, M. Am. 5« 
C.E 
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ITEMS OF INTEREST 


Engineering Events in Brief 








Dues Remitted for 
Graduating Students 


MaNY MEMBERS of Society Student 
Chapters will be graduating from college 
shortly and their minds perforce turn to 
the thought of joining a great profession. 
One of the privileges of their new status is 
the opportunity of affiliating with the 
Society. 

On its part, the Society has encouraged 
such affiliation by making the conditions 
as simple as possible. This applies to the 
minimizing of necessary credentials, but 
particularly to a reduction in financial 
obligation. This latter feature may well 
be brought to the attention of every 
graduating student just now. 

According to the Society’s By-Laws, a 
member of a Student Chapter who applies 
for admission within two months after 
graduation is accorded the remission of the 
first year’s dues. The only other condi- 
tion is that he should have been in good 
standing in his Student Chapter for six 
months continuously preceding gradua- 
tion. Aside from according financial help 
at the time when it may be most seriously 
needed, this plan has the further ad- 
vantage of providing a continuous affilia- 
tion with the Society, which should be a 
matter of pride to any young engineer. 

One of the most convenient ways of 
taking advantage of these provisions is to 
fill out the application while still in college 
and submit it as soon as eligibility by 
actual graduation is attained. Faculty 
Sponsors have already been provided with 
a supply of application forms. They will 
be glad to assist in simplifying the process 
as far as possible. The only payment 
involved is that of an initiation fee, which is 
not due for several months, that is, when 
the Board of Direction of the Society has 
finally passed on the candidate. 

Because the passage of time after 
graduation makes it increasingly hard to 
comply with the requirements, it is found 
advisable for students to complete their 
applications while they have the facilities 
of their colleges and Student Chapters still 
at their disposal. 





Enlarged Copies of Jarvis’ 
Rainfall Table Available 


IN RESPONSE to the urgent request of 
members, arrangements are being made 
whereby it is hoped that those who so de- 
ire may receive enlarged copies of Table I 
' observed rainfall for various periods of 
time, as published by C. S. Jarvis in the 
January 1930 issue of PROCEEDINGS. 
is paper has been open for discussion 
r more than a year and, as a result, 
me corrections have been made pre- 
ratory to its final publication in TRANs- 
rIONS. 
‘or the benefit of those who anticipate 
ug this table for constant reference, 


providing there is a sufficient demand, it 
may be possible to supply complete sets 
consisting of sheets of 11 by 17-in. paper. 
This size is selected so that the entire set 
of 14 sheets may be folded in convenient 
form for filing or for use in 8'/; by 11-in. 
containers. 

The table contains rainfall records for 
831 observation stations throughout the 
world. There are 61 column headings for 
each observation station, including the 
mean monthly, the maximum 24-hour, 
and the total monthly rainfall, for each 
month in the year. 

Those who desire to avail themselves of 
this tentative offer, at the rate of $2.00 
per set of 14 sheets, should drop a card to 
the Secretary immediately. It is hoped 
that the number of orders received will 
justify the effort to perform this added 
service to members. 





Code of Arbitration Practice 
Published 


PUBLICATION OF the Code of Arbitration 
Practice and Procedure of the American 
Arbitration Tribunal has been announced 
by the American Arbitration Association. 
In addition to the two volumes of the 
code, subscribers to the American Arbi- 
tration Service receive a supplementary 





COMING EVENTS 





SUMMER MEETING 


American Society or Crvii } 
ENGINEERS 


In Tacoma, Washington 
July 8, 9, 10, 1951 











AMERICAN ENGINEERING CouNCIL 
Meeting of the Administrative Board, 
Washington, D.C., May 15,16 
AmericaN Society or MEeEcHANICAL 
ENGINEERS 
Fifth National Technical Meeting of 
the Aeronautic Division, Baltimore, 
May 12-14 
AMERICAN WaTER Works ASSOCIATION 
New York Section, annual convention 
at Pittsburgh, May 25-29 
Pacific and Northwest Section, annual 
meeting in Vancouver, B.C., May 
14-16 
Marytanp DetawareE WATER AND 
SEWERAGE ASSOCIATION 
Annual conference in Wilmington, Del., 
May 5,6 
SocreTy FOR THE PRoMoTION or Enc1- 
NEERING EDUCATION 
Spring meeting of the Middle Atlantic 
Section, Pratt Institute, Brooklyn, 
N.Y., May 9 
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bulletin information service, which is 
issued by the Commerce Clearing House 
of the Corporation Trust Company, the 
first monthly loose-leaf service on com- 
mercial arbitration to be published in 
any country. 

Under a standard practice, which has 
wide application, the code outlines each 
step in an arbitration proceeding. It 
should appeal to individuals and corpora- 
tions using arbitration or including arbi- 
tration clauses in their agreements, and 
to trade executives or bodies using arbi- 
tration in trade activities. 

Material for these publications is pre- 
pared by the American Arbitration 
Association, an organization with which 
members are doubtless already familiar. 
The service also includes, without addi- 
tional charge, consultation in person or 
by letter with the staff of the association. 
Information will be furnished on arbitra- 
tion clauses adapted to different forms 
of contracts, and on any current problem 
or question submitted. Practice sheets 
giving details of procedure under different 
state statutes will be provided, as well 
as drafts or amendments of rules of 
procedure. This national system of arbi- 
tration is available in 1,700 cities of the 
United States, including a national panel 
of 7,000 arbitrators serving without 
compensation. For installation and cur- 
rent reports, the charge is $15 for one 
year’s service, or $25 for two years 
Inquiries should be addressed to the 
American Arbitration Association, 521 
Fifth Avenue, New York. 





Biographies of Living 
Engineers 


By ALL opps, the most ambitious effort 
thus far made to furnish in published form 
the biographical histories of professional 
engineers is represented by the volume 
known as Who's Who in Engineering. 
The latest issue of this useful publication 
is dated 1925. So important is this work 
considered that engineers are cooperating, 
through the agency of the American 
Engineering Council, to assist in securing 
information for the forthcoming issue, 
which will shortly go to press. 

The Society also is lending its assistance, 
and has cooperated to the extent of send- 
ing out letters to a number of members 
who have, for one reason or another, failed 
to send in their biographical information. 
No kind of commercialism attaches to this 
action and it should not be misinterpreted. 
The only interest of the Society is in 
seeing that a publication which has been 
found reliable and helpful in the past 
should be encouraged to continue its work. 

Only engineers of outstanding and 
acknowledged professional eminence are 
to be included. As a measure of such 
eligibility, an experience of 12 years’ 
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practice, of which 5 years have been in 
responsible charge of important engineer- 
ing works, is considered essential. In 
addition, engineering professors of equiva- 
lent experience are considered likewise 
eligible. It will be seen that these pro- 
visions practically coincide with the re- 
quirements for the grade of Member of 
the Society. Every such Member is 
therefore a candidate for inclusion in 
Who's Who in Engineering. Judged 
by previous issues, the next volume should 
include between 15,000 and 20,000 records. 

Frequent inquiries are addressed to 
Headquarters regarding this movement, 
often with an intimation of doubt as to the 
propriety of the action requested and of 
the resultant obligation. The answer is 
invariably that the publication is reliable, 
judged by a rather intimate experience 
covering almost a decade; and further, 
that no obligation is entailed as to sub- 
scription, by sending in the desired infor- 
mation. 

If this notice serves to relieve any doubt 
which may still exist in the minds of mem- 
bers and to promote the widest coopera- 
tion in issuing the coming volume, it will 
have served a useful purpose. Inquiries 
may be addressed to Who's Who in Engi- 
neering, 80 East 11th Street, New York, 
N.Y., and returns are to be made to the 
same address. 





Safety Code for Mechanical 
Refrigeration 


Tue AMERICAN STANDARDS ASSOCIA- 
TION has just released a manual, The 
American Standard Safety Code for Me- 
chanical Refrigeration. This code, de- 
veloped under the leadership of the Amer- 
ican Society of Refrigerating Engineers, 
has already been adopted in its entirety 
by several cities, and other cities are 
considering its adoption. It represents 
one of the most important instances of 
the necessary precautions being taken by 
industry to prevent improper installation 
or use of technical equipment without 
waiting for public demand to force 
regulation. Copies of the manual may 
be obtained on application to the Ameri- 
ean Standards Association, 29 West 
39th Street, New York. 





Engineering Societies 
Monographs 


Tue ENGINBERING SocreTres LIBRARY 
announces the completion of arrangements 
for the publication of a series of technical 
treatises to be known as Engineering So- 
cieties Monographs. Editorial supervision 
of this series will be in the hands of a 
committee consisting of Harrison W. 
Craver, Chairman, Director of the Engi- 
neering Societies Library, and two repre- 
sentatives appointed by each of the 
Founder Societies. They are: Ole Sing- 
stad and Charles H. Stevens, American 
Society of Civil Engineers; Sydney H. 
Ball and S. Skowronski, American Insti- 
tute of Mining and Metallurgical Engi- 
neers; W. A. Shoudy and S. W. Dudley, 





American Society of Mechanical Engi- 
neers; E. B. Meyer and W. I. Slichter, 
American Institute of Electrical Engi- 
neers. 

For many years those who have been 
interested in the publication of papers, 
articles, and books devoted to engineering 
topics have been impressed with the num- 
ber of important technical manuscripts 
which have proved either too extensive 
for publication in periodicals, or of too 
specialized a character to justify ordinary 
publication in book form. Heretofore, no 
adequate funds or other means of publica- 
tion have been provided in the engineer- 


formation which eneatee eae would 
i ve 


Electric and Manufacturing Company. 
It is an adapted and revised translation 
of Dr. Nadai’s well known treatise in Ger- 
man on this subject. 

Address further inquiries to Harrison 
W. Craver, Engineering Societies Library, 
29 West 39th Street, New York. 








NEWS OF ENGINEERS 





Tuomas P. PENDLETON has resigned his 
position with Brock and Weymouth, Inc., 
and joined the staff of the Aerotopograph 
Corporation of America, 1800 E Street, 
N. W., Washington, D.C., as Chief Engi- 
neer. 

Francis F. Griten, who was General 
Superintendent of the Charles H. Tomp- 
kins Company of Washington, D.C., 
is at present Engineer in the Office of 
Public Buildings and Parks, in the same 
city. 

Apert F. RercHMANN, formerly Di- 
vision Engineer of the American Bridge 
Company in Chicago, has recently been 
advanced to the position of Assistant 
Chief Engineer. He will still maintain 
his offices in Chicago. 

Onts E. Hovey, for a number of years 
Assistant Chief Engineer of the American 
Bridge Company, has been made Consult- 
ing Engineer for the same company. Mr. 
Hovey will continue to have his head- 
quarters in New York. 

Kenpatt K. Hoyt has left the Mce- 
Graw-Hill Publications, for which he was 
a reporter in Washington, D.C., and is 
now an Adviser on the President’s Emer- 
gency Committee for Employment. 

Joun I. Parcet has accepted a pro- 
fessorship in Structural Engineering at 
the University of Minnesota. Mr. Parcel 


ve. fC, he 
















































has been Construction Engineer in the 
firm of Sverdrup and Parcel, in St. Louis, 
Mo. 
Artuur J. Reapy, having left the 
Brown Paper Mill Company of Monroe, 
La., is now Resident Engineer for George 
F. Hardy in New York City. 


an coe also in Athens. 


is now connected with the Smith Construc. 
tion Company of that city as Engineer. 

Georce S. Wesster, Construction 
Engineer of Philadelphia, has been elected 
Honorary Vice-President of the Regional 
Planning Federation of the Philadelphia 
Tri-State District. 

Cuares S. Bityevu is associated with 
the Robert W. Hunt Company of Chicago, 
Ill., as Manager of Structural Materials. 
He had been with the firm of Sanderson 
and Porter in New York City. 


FRANK RvuLLAN has left the Union 
Carbide and Carbon Corporation and 
is now Structural Designer for Gibbs and 
Hill Inc., New York City. 

WriuraM C. Parris is Instrumentman 
for the Tennessee Department of High- 
ways. 

WiiuraM F. Barcx, who was an associ- 
ate of Gerald W. Knight, is at present 
Engineering Consultant for Municipal 
Engineering, the division of water, roads, 
and tax maps, in Caldwell, N.J. 

MANUEL ALONSO FRIERE has become 
Steel Designer for Dwight P. Robinson 
in Montevideo, Uruguay. 


Joun S. Bercer, Sr., at one time as- 
sociated with J. A. Roebling Sons and 
Company, is now with the W. P. McGarry 
Company as Field Engineer on the Hudson 
River Bridge project. 

Harry *M. Huy, who was Assistant 
Engineer for the Public Works Engineer- 
ing Corporation of New York, has ac- 
cepted a position with the Trojan En- 
gineering Corporation, in the same 
capacity. 

J. R. Martinez Ponte is one of the 
civil engineers connected with British 
Controlled Ojilfields, Ltd., in Carracas, 
Venezuela. 

FRANK A. SCHAAK, JR., has left Ash, 
Howard, Needles, and Tammen, and is 
now a Project Engineer for Stayton and 
Veatch, Construction Engineers in Kansas 
City, Mo. 

Leo M. Cuarm, formerly Chief En- 
gineer for the Blandine Construction 
Company, is at present with Maurice 
Blumenthal, Inc., New York City. 

Evcene J. Vaypa, who was Hydraulic 
Engineer for the Trojan Engineering 
Corporation, is now with John Thatcher 
and Son, Contracting Engineers, Brook- 
lyn, N.Y. 










yL. 

* Mriton MacWru1am has joined the 

necticut Light and Power Company 

Office and Field Engineer. 

Murray L. Hutton, one-time Super- 

cendent of State Parks in Des Moines, 
(wa, is now Engineer and Superintendent 

the Board of Iowa Conservation. 

FREDERICK W. Kostinc has transferred 
from the MeClintic-Marshall Company 
to the Construction Department of the 
Gulf Refining Company, where he is 
Structural Engineer. 

Marcus A. Porter has left Parrish 
and Company to accept a position with 
A. W. Baker, in Barranguillia, Colombia. 

RaLpn W. Lewis is Assistant Engineer 
for the New England Power Engineering 
and Service Corporation in Boston, Mass. 

HerBert L. WHITEHEAD, who was 
with the Ringwood Company, has now 
become a member of the firm of Eschen 
and Whitehead of Monsey, N.Y. 

Mitton E. TRENAM is connected with 
the U.S. Bureau of Reclamation, Coalville, 
Utah, as a Draftsman. 

CuarRLes S. IsRAEL, who has been a 
Designer with the United Engineers and 
Constructors, Philadelphia, Pa., is now 
with the Guibert Steel Company, Pitts- 
burgh, Pa., as Structural Engineer. 

SrePpHEN F. Purr has become Cable 
Engineer for the Eastern Telephone and 
Telegraph Company, in Saint John, New 
Brunswick, Canada. 

ABRAHAM VERDUIN is with the Hydro 
Engineering and Chemical Company of 
Elizabeth, N.J. He was associated with 
the Public Service Production Company. 

A. A. McLean has been appointed 
Shire Engineer, with headquarters at 
Ballan, Victoria, Australia. 

Orro E. Ecxert has accepted the 
position of General Manager of the 
Board of Water and Electric Light Com- 
missioners in Lansing, Mich. 

Wittram J. LARKIN, Jr., is Secretary 
of the Wrought Steel Furniture Corpora- 
tion of Chicago, Il. 

J. Irvinc Leonarp has become De- 
signing Engineer for the Public Utilities 
Commission of Newark, N.J. 

WittraM H. WALKER, who was con- 
nected with the Merritt-Chapman and 
Scott Corporation of New York, is at 
present Assistant Engineer of Structural 
Design for the New York Edison Company. 


G. A. Upprxe has associated himself 
with the American Bridge Company of 
Ambridge, Pa. 

Epwarp T. MurRcHIson has accepted 
the position of Superintendent of the 
Engineering Section of the “Century of 
Progress, 1933” World’s Fair in Chicago. 
He was Assistant Chief Engineer for 
the Krenn and Dato Construction Com- 
pany of Chicago. 

Grover F. Conroy is with the South- 
western Portland Cement Company of 
El Paso, Tex. 


Ettiotr B. Van Hook has become 
associated with the Capitol Steel Corpora- 
tion, Brookiyn, N.Y. He was previously 
with the Truscon Steel Company of 
Philadelphia, Pa. 

F. A. Littie has become associated 
with the Indian Territory Illuminating 
Oil Company of Bartlesville, Okla. 


BRONSON R. MaGee is a member of 
the Engineering and Building Construc- 
tion Division of Arthur G. McKee and 
Company of Cleveland, Ohio. 


Mrxtsut ABe is one of the consulting 
engineers for three electric railways, as 
well as for a construction company and a 
cement company, in Tokyo, Japan. 


Grorce F. WaiTmMarK, now with the 
Ford Motor Company in Albany, N.Y., 
was formerly connected with A. A. Brown 
and Company. 

S. A. THomas, Jr., has accepted the 
position of Assistant Engineer of Dam 
Inspection for the State of California. 

Joun E. Jones is Assistant Junior 
Engineer for the Ministry of Transport, 
London, Eng. 

THEODORE W. SCHROEDER has left 
Spooner and Merrill, Inc., and has taken 
a position with the Subway Engineering 
Commission of Chicago, IIl., as a Subway 
Draftsman. 

KINGSLEY B. Woopwortu is at present 
Topographical Draftsman for the Long 
Island State Park Commission. He was 
formerly with New York Air Terminal, 
Inc. 

LutHer M. Winsor, who was Project 
Engineer for the U.S. Biological Survey, 
Logan, Utah, is now Irrigation Engineer, 
U.S. Department of Agriculture, Bureau 
of Public Roads, in Utah. 

Wiriiiam H. WICK, one-time Assistant 
Engineer for the Utility Department, 
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Tacoma, Wash., has joined the Cushman 
Power Project in Tacoma, as Principal 
Assistant Engineer. 

Marvin E. Roperts is now Resident 
Engineer for Freeland Roberts and Com- 
pany in Nashville, Tenn. He was at 
one time Surveyman for the U.S. En- 
gineering Office, Kansas City, Mo. 


NATHAN EPpsTgsIN, who was connected 
with the Carson Construction Company, 
has become an Assistant Engineer for 
the Board of Transportation in Brooklyn, 
N.Y. 


Raymonp G. Rincety, formerly with 
Malcolm Pirnie, is now Superintendent 
of the Pinellas Water Company in St. 
Petersburg, Fla. 

Grorce A. SHERRON is Manager of 
the Rhinelander Real Estate Company of 
New York City. 

Harry Stock, formerly an associate 
of the Adams Construction Company 
of Minneapolis, Minn., is now Construc- 
tion Engineer for the Ernest M. Gaulay 
Company in the same city. 


James H. Tesserts has left Charles 
T. Main, Inc., of Boston, Mass., and has 
joined the Vaughan Engineers. 


KENNETH C. GRANT, who was president 
of Hamm, Grant, and Bruner, Inc., has 
recently been reelected president of the 
reorganized company of Grant and Bruner, 
Ltd., Los Angeles, Cal. 


Joun A. Norris has been reappointed 
Chairman of the State Board of Water 
Engineers of Texas. 


B. F. WrLitaMs was elected President 
of the National Drainage, Conservation 
and Flood Control Congress, which will 
have its Twentieth Annual Session at 
Dallas, Tex. Mr. Williams is Reclama- 
tion Engineer for the State of Texas. 


Don M. Forrester, formerly Engineer 
of tests for Walter H. Flood and Company, 
Jackson Miss., is now Chief Engineer 
of European Offices for the Seabrook 
Engineering Corporation of New York. 
Mr. Forester has returned to New York 
for a short while from his present station 
in Moscow. 


WititramM D. WALTMAN, who represents 
the Franco Wyoming Oil Company, 
Franco Western Oil Company, McElroy 
Ranch Company and Isolantite, Inc., 
has transferred his general offices from 
New York to Los Angeles. 











Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 


From March 10 to April 9, 1931 








ADDITIONS TO MEMBERSHIP 


ERSON, Ropert Anous, Jr. (Jun., Oct. '30.) 
\9 Henry St., East, Savannah, Ga. 
BER, RicHarp. (Jun., Nov. °30.) Res. 


er., State Dept. of Highways, 1351 King St., 
ingham, Wash. 





Barrows, Witpur RayMonp. (Jun., Jan. °31.) 
Care, Middle Rio Grande Conservancy Dist., 
Belen, N. Mex. 

Barton, Harry. (Jun., Feb. '31.) Gen. Megr., 
New Jersey Water Service Co. and Federal 
Water Service Corp., 35 Lincoln Ave., Little 
Falls, N.J 


Beceiey, CHartes Owen. (Jun., Nov. ‘30.) 
Insp., State Dept. of Highways, Alum Bank, 
Pa. 


Beckwith, Eovwarp Grppinecs. (M., Feb. '31.) 
Project Engr., Gen. Chemical Co., New York, 
N.Y. 
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Benper, E.mer Atwerr. (Jun., Oct. 30.) 
Care, The Vang Constr. Co., 3022 Grant Bidg., 
Pittsburgh, Pa. 

Benenict, TeumMan GLENN. 
Box 223, Brownsville, Tenn. 

Benrrez-Gavurter, Jost. (Assoc. M., Feb. 31.) 
Engr. and Contr., Benitez & Benitez Gautier, 
Box 218, San Juan, Porto Rico. 

Bicknam, Hunter Linpsey. (Jun, Nov. ‘30.) 
3903 Junius St., Dallas, Tex. 

Bioperrr, Howarp Brae. (Assoc. M., Feb. 
‘31.) Instr., — Eng., South Dakota State 
Coll., Brookings, 5S. Dak. 

Boser, Hans Fenwick. 
1631 North West 44th St., 
Okla. 

Bossen, Lesurme Epwt. (Jun., Feb. ‘°31.) 
Junior Engr., Water Resources Branch, U.S. 
Geological Surveys, San Francisco, Calif. 

Buetey, Eowt~ Maverce. (Jun., Oct. '30.) 
608 Douglas St., Wenatchee, Wash. 

Burter, Rov Granam. (Assoc. M., Feb. '31.) 
Asst. Bugr., The Port of New York Authority, 
80 Bighth Ave., Room 903, New York, N.Y. 

Cresrorusrson, Frrrz Conway. (Assoc. M., 
Jan. °31.) Associate Hydr. Engr., U.S. 
Geological Survey, Water Resources Branch, 
506 Broadway-Arcade Bldg., Albany, N.Y. 

Ciamwe, Avrreo Carterton. (M., Feb. 31.) 
Asst. Chf. Engr., B. & O. R. R., 337 Second 
Ave., Pittsburgh, Pa. 

Cox, Lawrence Wiisur. (M., Mar. °31.) 
Bridge Designer and Detailer, State Dept. of 
Public Works, Lincoln, Nebr. 

Davivpson, Henry Atexanver. (Jun., Dec. 
'90.) Engr., H. L. Wilson Co., Minneapolis, 
Minn. 

Diesotp, Ferptnanp Hem. (Jun., Oct. "30.) 
R. D. 2, Fox Chapel Rod., Aspinwall, Pitts- 
burgh, Pa. 

Dover, Kerra LaMar. (Jun, Dee. °'30.) 
Draftsman, C. E. Bazille, 617 South Olive 
St., Room 503, Los Angeles, Calif. 

Dunne, Evoene Rowpert. (Assoc. M., Mar. 
‘S1.) Pres., Carman-Dunne, Inc., Professional 
Bldg., Lynbrook, N.Y. 

Fisuer, Raven Laser. (Jun., Mar. °31.) 
624 Bloomfield Ave., Nutley, N.J. 

Eercxson, Swan Arruur. (Assoc. M., Nov. 
'30.) Draftsman and Designer for State 
Engr., Phoenix, Ariz. 

Fow.ier, Cuartes Worrminoctron. (M., Feb. 
'S1.) Secy. and Chf. of Civ. Eng. Dept., 
United Porto Rican Sugar Co., Caguas, Porto 
Rico. 

Ferepman, Harry. (Assoc. M., Feb. °31.) 
Contr. Engr., 2301'/. West Vernon Ave., 
Los Angeles, Calif. 

Greetnes, Percy Nicnoras, Jr. (Jun., Nov. 
30.) 2609 Villa Circle, Norfolk, Va. 

Yrerascn, Arpen Repmonp. (Jun., Dec. '30.) 
483 Hamilton St., Albany, N.Y. 

Givens, Hargeron CrRanpvatr, Jr. (Jun., Oct. 
30.) 63 North Emily St., Crafton, Pa. 

(Jun., Mar. '31.) Agt., 

Louderman Bildg., St. 


(Jun., Oct. '30) 


(Assoc. M., Feb. '31.) 
Oklahoma City, 


GLASSBERG, Myron. 
Constr. Specialties, 
Louis, Mo. 

Guwyw, Joun Witerep Harpy. (Jun., Dec. '30.) 
1848 East 7Ist St., Los Angeles, Calif. 

Haretncron, Eart Wuairremore. (M., Feb. 
‘S1.) Bngr. in Chg., New York Office, Mfrs. 
Mutual Fire Insurance Co., 8 West 40th St., 
New York, N. Y. 

Harvey, Acrrep Larep. (Assoc. M., Mar. '31.) 
Res. Engr., A. D. Swan, Chicoutimi, Que., 
Canada. 

Hopers, Rupert Georce. (Jun., Nov. 30.) 
Beulah, Miss. 

Hotrtoway, Lampert Apxins. (Jun., Oct. '30.) 
4636 Oakland St., Philadelphia, Pa. 

Hoop, Raymonp Atoystus. (Assoc. M., Feb. 
‘31. Insp. of Eng., Philadelphia Rapid 
Transit Co., Philadelphia, Pa. 

Jones, Cuartes Dorneuscn. (Assoc. M., Feb. 
‘S31.) Sales Engr., Am. Bitumuls Co., Balti- 
more, Md. : 

Jost, Herman Henry, Jr. (Jun., Nov. '30.) 
626 North 33d St., East St. Louis, Ill. 

Karo, Vincent. (Jun., Oct. '30.) 209 West 
Centre St., Mahanoy City, Pa. 
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Ketty, Tuomas Atrrep, Jr. (Jun., Oct. '30.) 
Asst. Prof., Civ. Eng., Colorado School of 
Mines, Golden, Colo. 

Kiem, ALexanper. (Jun., Oct. °30.) Box 
1505, Richmond, Calif. 

Larsen, Witram ScHroeper. (Assoc. M., 
Feb. '31.) Engr., City Engrs. Office, Tacoma, 
Wash. 

Lawier, Pumire Symmes. (Jun., Dec. °30.) 
Asst. Secy., Lauriston Investment Co., San 
Francisco, Calif. 

Lear, Currrorp RayMonp. (Jun., Mar. °31.) 
345 Sherwood Ave., Jeffersonville, Ind. 


Luty, Scorr Barrerr. (M., Feb. '31.) Prof., 
Civ. Eng., Swarthmore Coll., Swarthmore, Pa. 


Lorp, Rov Staniey. (Jun., Nov. 30.) Junior 
Engr., U.S. Geological Survey, 197 East 9th 
St., San Bernardino, Calif. 

Lovett, Frank Witttam. (Assoc. M., Feb. '31.) 
Hotel Harper Crest, 54th and Harper Ave., 
Chicago, Ill. 

McBripe, Jon. 
St., Middletown, 

McCormick, Avexts. (Assoc. M., Feb. °31.) 
Res. Engr., State Highway Dept., Madison- 
ville, Tex. 

McSweeney, James Josern. (Jun., Dec. '30.) 
43 Mohican Park, Dobbs Ferry, N.Y. 

Moors, Percy Extiorr. (Jun., Oct. °30.) 
Care, U.S. Engrs., 428 Customs House, St. 
Louis, Mo. 

Morcan, Josern Gurron. (Assoc. M., Nov. 
*30.) County Engr., Travis County, Court 
House, Austin, Tex. 

Morrison, Craupe Benramrn. (Assoc. M., 
Feb. 31.) Senior Civ. Engr., Bureau of Eng., 
Los Angeles, Glendale, Calif. 

Morse, Cutnron. (Jun. Feb. °31.) Junior 
Engr., Panama Canal, Box 413, Balboa 
Heights, Canal Zone. 

Newtson, Ermer Jonan. (Assoc. M., Feb. 31.) 
Engr., Standard Oil Co. of California, Eng. 
Dept., 225 Bush St., San Francisco, Calif. 

Nrxon, Sam Ap. (Jun., Oct. '30.) Room 407, 
Santa Fe Bidg., Galveston, Tex. 

Notrinc, Horace Winter. (Assoc. M., Feb. 
‘31.) Res. Engr., Hidalgo County Water 
Control and Impvt., Dist. 1, Edinburg, Tex. 

Park, Jounw Cattaway. (Assoc. M., Oct. '30.) 
Asst. Prof., Civ. Eng., Mines Bldg, Univ. of 
Arizona, Tucson, 

Purmrotrr, James Henry. (Jun., Mar. °31.) 
City Engr., City Hall, Wabash, Ind. 

Priranp, Juntus Lywcn. (Assoc. M., Nov. '30.) 
Care, M. Shapiro, 1560 Broadway, New York, 
N.Y. 


(Jun., Oct. °30.) 403 Curtis 
Ohio. 


Ports, Cmartes Artincron. (Jun., Feb. '31.) 
Constr. Drafteman, State Highway Dept., 
Macon, Mo. 

Price, THomas Matcorm, Jr. 
Care, U.S. Coast & Geodetic Survey, Wash- 
ington, D.C. 

Prircnarp, LeRoy Epowarp. (Jun., Oct. '30.) 
2205 South 60th Court, Cicero, Il. 


Ramsey, Ben Evxtns. (Jun., Nov. '30.) Care 
R. T. Wells, Empire Companies, Bartlesville, 
Okla. 

Rernuemer, Josern Perer. (Assoc. M., Nov. 
30.) Asst. City Engr., Springfield, Ohio. 

Ruopes, Gerorce Irvinc. (M., Mar. ‘31.) 
Director, Ford, Bacon & Davis, Inc., 39 
Broadway, New York, N.Y. 

Rosario, Crisanto Dizon. (Jun., Dec. °30.) 
309 Metropolitan Bidg., East St. Louis, Il. 


RupKkey, Ropert Harry Ayers. (Assoc. M., 
Dec. "30.) Asst. Engr., U.S. Indian Irrig. 
Service, Box 445, Albuquerque, N. Mex. 

Scumiepeke, WitttaAM VALENTINE. (M., Feb. 
'31.) Vice-Pres. and Chf. Engr., The Penker 
Constr. Co., Cincinnati, Ohio. 

Suartrro, Wiit1am. (Jun., Mar. °'31.) Field 
Engr., Hart & Early Co., Inc., New York, N.Y. 

Stecer, Apram. (Jun., Nov. °30.) 405 East 
Duffy St., Savannah, Ga. 

Srmpson, Emerson Eaton. (M., Feb. °31.) 
Supt. of Constr., U.S. Veterans’ Bureau, 
Perry Point, Md. 

Ssrrn, E.prep Davip. (Jun., Feb. 31.) Care 
U.S. Bureau of Reclamation, Denver, Colo. 


(Jun., Oct. °30.) ~ 


Vou.1, No. 


Serra, Witt1e Wape. oe, Mar. '31.) 1720 
Euclid St., Washington, D. 

Srurex, Watrer FRANK. yee Nov. °'30 
Care, Phillips Pipe Line Co., Bartlesville 
Okla. 


TrRatnor, CHARLES FRANKLIN. (Jun., Oct. '30) 
ae Engr., U.S. Engr. Office, Savannah 


Watsn, Joun Josern. (M., Feb. 31.) Water- 
master, Dist. 7, Water Resources Dept., State 
of Oregon, Box 1025, Burns, Ore. 

Wasser, CLARENCE FRANKLIN. (Assoc. M. 
Feb. '31.) Res. Engr., State Highway Board, 
44 Brenau Ave., Gainesville, Ga. 

Westincnouse, Georce FRANK. (Jun., Mar. 
"31.) Marion, Va. 

Wutrenvurst, Hersert Cuirnron. (M., Feb. 
*31.) Coordinator and Chf. Engr., Eng. 
Dept., District of Columbia, District Bldg, 
Washington, D. C. 

Woop, WittaM Atrrep. (Assoc. M., Feb. ’31.) 
Office Engr., United Fruit Co., Santa Marta, 
Colombia. 


MEMBERSHIP TRANSFERS 


ABGERTER, WitttamM Cart. (Jun., '26; Assoc. 
M., Fea °31.) Structural Engr., Palmer Bee 
Oo., Detroit, Mich. 

ANGEN, Jonn Harrison. (Jun.,'24; Assoc. M., 
Nov. '30.) Asst. Engr., Office of Engr. of 
Structures, N.Y. C. R. R., 466 Lexington Ave, 
Room 932, New York, N.Y. 

Benuam, SANFoRD WEAVER. (Jun., '26; Assoc. 
M., Mar. '31.) Box 911, Plainfield, N_J. 

Bissett, Cuarites Artuur. (Assoc. M., ‘19; 
M., Mar. '31.) Chf. Eng. Div., Bureau of 
Reclamation, U.S. Dept. of the Interior, 
Washington, D.C. 

BLACKBURN, Francis Excis. (Jun., "27; Assoc. 
M., Dec. °31.) City Engr., Box 637, De. 
mopolis, Ala. 

BrapsHaw, Georcre Watson. (Jun.,"24; Assoc. 
M., Feb. °31.) Asst. Prof., Civ. Eng, 14 
Marvin Hall, Univ. of Kansas, Lawrence, 
Kans. 

Buckiey, Tuomas. (Assoc. M., "25; M., Mar. 
*31.) Asst. Chf. Engr., Bureau of Eng. and 
Surveys, Dept. of Public Works, 1102 City 
Hall Annex, Philadelphia, Pa. 

Doyie, Watter Henry. (Jun.,'27; Assoc. M., 
June ’30.) Engr. in Chg., Leonard C. L. Smith, 
444 Jackson Ave., Long Island City, N.Y. 

Durry, Leo Joun. (Assoc. M., '27; M., Jan. 
"31.) Special Repr., Johns Manville Inter- 
national, 20 Crescent, Bellevue Hill, 
Sydney, N. S. W., Australia. 

Everett, Roy Epwarp. (Jun., "25; Assoc. M., 
Jan. ‘'31.) Designer, Allied Engrs., Inc., 
Jackson, Mich. 

Hout, Tayvor, Jr. (Jun., "25; Assoc. M., Oct. 
"30.) Chf. Engr., Southern Steel Products Co., 
Richmond, Va. 

Jongs, Pusey. (Jun., 06; Assoc. M., "12; M., 
Mar. °31.) Structural Engr., The Cincinnati 
Union Terminal Co., 1020 Temple Bar Bidg., 
Cincinnati, Ohio. 

Kranz, Henry Hvuco. (Assoc. M., "19; M.. 
Mar. ‘'31.) Supt., Highway Maintenance, 
Dept. of Highways, City of Cincinnati, Cin- 
cinnati, Ohio. 

Les, Donovan Henry. (Jun., "25; Assoc. M., 
Feb. °31.) Director, Eton Estates Ltd. & 
Domiciles, Ltd., 124 Baker St., London W. 1, 
England. 

McNames, Ropert Letrs. (Assoc. M., "25; 
M., Jan. °31.) Prin. Asst. Engr., Hoad, 
Decker, Shoecraft & Drury, State Savings 
Bank Bidg., Ann Arbor, Mich. 

Myucureest, Georce Lewis. (Assoc. M., ‘25 
M., Mar. °31.) Cons. Engr. and Archt., 
Mylchreest & Reynolds, 238 Palm St., Hart- 
ford, Conn. 

Neraery, Georce RaymMonp. (Jumn., '23; Assoc. 
M., Nov. '30.) Gen. and Eng. Contr., W. J. 
Nethery & Son, 2759 Main St., Riverside, 
Calif. 

Nupar, Yves. (Jun., ’28; Assoc. M., Mar. “31.) 
Structural Engr., H. G. Balcom, 10 East 47th 
St., New York, N.Y. 

Ocpen, Cnester Waite. (Assoc. M., ‘20: 
M., Mar. '31.) Asst. Chf. Engr., Virginia 
Bridge & Iron Co., Roanoke, Va. 
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Mito Freperick. (Jun., "28; Assoc. M., 
, ‘S1L) Res. Engr., Ayres, Lewis, Norris 
May, Cornwell Bidg., Ann Arbor, Mich. 
<er, Taeopors Bissett. (Assoc. M., ‘20; 
Mar. '31.) Project Engr., Stone & Web- 
r Eng. Corporation, Boston, Mass. 
spaLB, FRANK Vicror. (Assoc. M., 19; 
(. Mar. "31.) Proprietor, The F. V. Rags- 
ie Co., 818 Dermon Bldg., Memphis, Tenn. 
». Georce WeLLINGTON. (Assoc. M., "28; 
Jan. "31.) Cons. Engr., 921 First Ave., 
Vest, Seattle, Wash. 
sent, VeRNEY WaRREN. (Assoc. M., ‘13; 
Mar. '31.) Irrig. Mgr., U.S. Bureau of 
Reclamation, Ellensburg, Wash. 

S,acat, Mareus. (Jun., "24; Assoc. M., Mar. 
tL.) Constr. Engr., James Stewart & Co. 
Inc., New York, N.Y. 

Scw_ecet, GuENN Marcus. (Jun., '28; Assoc 
M.. Mar. "31.) Shop Supt., Leetsdale Works, 
MecClintic-Marshall Corporation, Leetsdale, 
Pa 

ruompeson, Ropert ANpRew, Jr. (Jun., °25; 
Assoc. M., Feb. 31.) Res. Engr., Reservoir 
Dam, Brown County Water Impvt., Dist. 1, 
604 Citizens National Bank Bldg., Brownwood, 
Tex 

Weis, Oscar. (Assoc. M., '28; M., Mar. '31.) 
Asst. Engr., The Cincinnati Union Terminal 
Co, 1020 Temple Bar Bldg., Cincinnati, Ohio. 


Wermecks, Kasper pe Nyssen. (Jun. ‘24; 
Assoc. M., Feb. '31.) Insp., Cartiers Southern 
Ry., 303 Huffman St., Waynesburg, Pa. 


REINSTATEMENTS 


Burr, Myron Carzos, M., reinstated Apr. '31. 

Jenkins, CHARLES Epwin, M., reinstated Mar. 
"31. 

Kwox, Samuet Liprincorr Griswoip, M., re 
instated Apr. ‘31. 


RESIGNATIONS 

Fuecuset, CHARLES FrRepeRICK, Jun., resigned 
Mar. °31. 

GILDERSLEEVE, GeorGe SNypER, Assoc. M., re- 
signed Apr. ‘31. 

LANDAUER, Leo Levy, Jun., resigned Mar. "31. 

Linton, Joserpm Wiiiiam, Assoc. M., resigned 
Mar. ‘31. 

SanpsTon, LEonaRD Mark, M., resigned Mar. 
31. 

TERRILL, Maurice Witsur, Jun., resigned 
Apr. ‘31. 

DEATHS 

ALLEN, ANDREws. Elected M., Oct. 4, 1905; 
died Mar. 21, 1931. 

Eppy, Haro_tp MANSFIELD. Elected Assoc. M., 
Oct. 9, 1917; M., Jan. 20, 1922; died Nov. 9, 
1930. 
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Hastineos, Horace Marcoum. Elected Assoc, 
M., July 11, 1927; died Feb. 4, 1931. 

McDaneL, MAYNARD Sarcent. Elected M., 
Mar. 12, 1918; died Mar. 23, 1931. 

STANNARD, Jay L. Elected M., Aug. 31, 1915; 
died Mar. 13, 1931. 

Tucker, Lester Watpo. Elected M., Dec. 4, 
1901; died Mar. 24, 1931. 

Watrace, Rosert Smirn. Elected M., Nov. 
14, 1927; date of death unknown. 

Wiriracker, CHarRLes Epwarp. Elected Assoc. 
M., Nov. 15, 1926; died Nov. 4, 1930. 

Wintermuts, Frep Crark. Elected Jun., 
July 1, 1909; Assoc. M., Nov. 4, 1914; died 
Jan. 26, 1931. 

Yarren, Avoitrn. Elected Assoc. M., June 1, 
1909; M., July 7, 1915; died Apr. 4, 1931. 


TOTAL MEMBERSHIP AS OF 
APRIL 9, 19531 





Members......... ; 5,844 
Associate Members........... 6,260 

Corporate Members... . 12,104 
Honorary Members 16 
Juniors... 2,653 
Affiliates 133 
Fellows.... 7 

NE we Wweubiry eh vec 14,913 








Men and Positions Available 


These items are from information furnished by 


San Francisco. 


and the fees is to be found on page 97 of the 1931 Year Book of the Society. 
mployment Service, 31 West 39th Street, New York, N.Y. 


number, Engineering Societies 


The Service is available to all members of the contributing societies. A complete statement of the procedure, 
Unless otherwise noted, replies should be addressed to the key 


the Engineering Societies Employment Service with offices in Chicago, New York, and 


location of offices, 








Men Available 


SrrucruRAL ENGrngeR; Assoc. M. Am. Soc. 
C.E.; 37; married; California license; B.S. 
degree; 10 years experience in design of rein- 
forced concrete and structural steel office build- 
ings, theater, factory, and club buildings. Loca- 
tion in the West preferred. Available at once. 
C-8959-313-A-7. San Francisco. 


Civ. Enorneer; M, Am, Soc. C.E.; 46; gradu- 
ate Purdue University; married; 22 years spe- 
cialized experience in hydraulic dredging, harbor 
improvements, and bridge construction; 6 of 
these years in charge of construction of five bas- 
cule bridges for one municipality. Desires posi- 
tion with engineering firm or state highway de- 
partment. Available within 30 days for United 
States. C-5875. 


Contractor's SUPERINTENDENT; Assoc. M. 
Am. Sec. C.E.; graduate civil engineer; licensed 
professional engineer and surveyor; 7 years ex- 
perience with general contractor. Has superin- 
tended construction of schools, factory develop- 
ments, medical and office buildings. Experi- 
enced in estimating, also in design and construc- 
tion of airports and their buildings. C-8571. 


Grapuats Crvi. ENGingerR; Jun. Am. Soc, 
C_E.; 27; single; 4 years construction experience 
with contractors on railroad work. Interested in 
working with small-scale contractor with view to 
buying the business. Location in small progres- 
ive town in Middle Atlantic States preferred. 
tate particulars. C-2501. 


\NITARY ENGINEER; Jun. Am. Soc. C.E.; 
desires position in sanitary engineering field 
r instructorship in engineering. Received civil 
ineering degree in 1929 and will complete 2 
‘rs graduate work in sanitary engineering this 
lwo years experience as part-time instruc- 

rand assistant. Available July 1. C-4700. 


IVI. ENGINEER; Jun. Am. Soc. C.E.; 30; 
le; graduate 1925; drafting and design of 
', concrete, and tile buildings for industrial 
s and living quarters, pile foundations, and 
ctures above water; supervision over designs 
rafting rooms here and in tropics. Location 
‘terial; available immediately. C-8936. 


Crvm ENGIngER; Assoc. M. Am. Soc. C.E.; 
responsible position in New York desired; gradu- 
ate; 10 years field and office engineering; 2 years 
other business experience. Previous employ- 
ment with railroad systems, large oil corporation, 
steel fabricator, city, state, and Federal Govern- 
ment. Worked under supervision of prominent 
bridge encineers, noted enxineering educator, 
and leading transportation consultant. C-6321. 


Crvm ENocrngger; Jun. Am. Soc. C.E.; uni- 
versity graduate, 1928; 27; 3 months drafting; 
3 months assistant estimator and designer; 2 
years chief estimator and designer; will do any 
kind of work; available at once. Location in 
United States preferred. C-4609. 


Santrary Encrnegsr; M. Am. Soc. C.E.; 39; 
married; graduate Massachusetts Institute of 
Technology; New Jersey license; 17 years ex- 
perience with consulting engineers on state and 
municipal work, water supply, sewerage, public 
health, and flood control; has specialized in water 
supply investigations, reports, appraisals, rates, 
design estimates. specifications, construction, and 
operation. Location in New England or Middle 
Atlantic States. A-1869. 


Crvim Enoingeer; M. Am. Soc. C.E.; over 20 
years experience; 4'/; years construction large 
hydro-electric developments and estimating in 
power studies division; 8 years flood control, di- 
vision engineer construction, surveys, and investi- 
gations; 6 years design and construction sanitary 
sewers, disposal plants, and paving projects; 3'/ 
years railroad. Available short notice. C-5942. 


Fretp ENGINEER; graduate; 31; married; 
6 years experience with large construction com- 
pany on structural steel and reinforced concrete 
buildings; 2 years experience in survey. Desires 
position with architect or contractor. Available 
atonce. B-8865. 


Crvi. ENGINEER AND Promoter; M. Am. 
Soc. C.E.; knowledge of the Orient from Yoko- 
hama to Karachi; free for new engagement soon. 
C-2148. 


Crvm ENGINEER; graduate, January 1930; 24; 
married; | year highway, field, and office experi- 
ence as concrete and macadam pavement inspec- 
tor, culvert inspector, plant inspector ,instrument- 


man,and draftsman. Desires permanent connec- 
tion with engineering, contracting, or industrial 
organization. Starting salary not the important 
feature. Location immaterial. C-8973. 


Enoringeer; M. Am. Soc. C.E.; civil and in- 
dustrial’ graduate; 20 years experience hydro- 
electric developments, power plants, industrial 
plants, housing developments. Capable of taking 
full charge, including engineering, architectural, 
and other subdivisions. Highest references. 
B-2835. 


Crvm anp Hypravutic ENGineer; Assoc. M. 
Am. Soc. C.E.; 35; married; B.S. and C.E. de- 
grees; 9 years experience investigations, reports, 
estimates, design of public utilities, and hydro- 
electric developments; 2 years foreign study. 
Speaks German, Swedish, Norwegian; knowledge 
of Spanish. Available immediately. Domestic 
or foreign. C-9013-313-A-9. San Francisco. 


Crvi. Encrneer; Jun. Am. Soc. C.E.; gradu- 
ate; 26; single; 4 years industrial building con- 
struction. Desires connection where experience 
will be of value, preferably with contractor, 
management or valuation engineer, or sales engi- 
neer of material or equipment company. Avail- 
able at once. Location East, or travel. C-8971. 


Water Suprpty Deve_orment; M. Am. Soc. 
C.E.; registered professional engineer; broad 
experience in development of sources of water sup- 
ply, planning, and construction. Available for 
consulting or permanent connection on problems 
resulting from recent droughts. A-5380. 


CONSTRUCTION ENGINEER; Assoc. M. Am. 
Soc. C.E.; graduate; 20 years experience; high- 
grade residential, bank, church, railway building, 
power plant, industrial building, and heavy 
foundation construction, including estimating, 
outside supervising, appraising, and designing. 
Past 5 years, chief estimator, handling prepara- 
tion of estimates, purchasing, outside supervision, 
negotiating with architects and owners. Loca- 
tion New York or Philadelphia. B-2775. 


Untversity Instructor; Jun. Am. Soc. C.E.; 
26; advanced study in Mid-Western university; 
3 years experience in highway construction, sur- 
veys, materials testing, inspection, and design; 
2 years experience as assistant instructor; 2 years 
experience as instructor. C-9051. 
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Grapuare Civ. Encrneer; Assoc. M,. Am. 
Soc. C.B.; 50; married; New York license; 21 
years varied experience harbor works; 5 years 
real estate planning; 2 years factory planning, 
construction, and operation. Available on short 
notice. C-9049. 

Unrverstry Instructor; Assoc. M. Am. Soc. 
C.E.:; desires position as assistant professor with 
opportunity to teach sanitary engineering; 9% 
years general engineering practice; 8 years teach- 
ing. Degree of M.C.E. in sanitary engineering, 
Cornell, B-7785. 

Crvm Enorverr; M. Am. Soc. C.EB.; broad 
experience on highway, road, and bridge work, 
highway location, and construction. B-7788. 


Reorsterep Crvm Enornerr; Jun. Am. Soc. 
C.B.; 27; married; Protestant; graduate promi- 
nent Mid-Western university; desires position 
with engineering organization as designing drafts- 
man or field engineer; 4 years experience in 
bridge building, construction, and design. Em- 
ployed at present. Mid-West preferred but will 
go anywhere. C-8326. 

Crvm Enorveer; Assoc. M. Am. Soc. C.E.; 
40; married; 15 years active engineering ex- 
perience, field and office; design and construction 
power houses, industrial buildings, office buildings, 
tunnels, water works, and heavy foundations. 
Executive seeking responsible position. Able to 
direct and work independently. Good person- 
ality. Prefers East but will go anywhere. 
B-9576. 

Junror Crvm Enorveer; Jun. Am. Soc. C.E.; 
23; married; graduate, University of Idaho; 
1 year hydraulic work with U.S. Bureau of Public 
Roads; 1 year plate and structural detailing; 1 
summer tank construction; 2 summers of railroad 
construction. Interested in any phase of hy- 
draulic engineering. Prefers location in Pacific 
Northwest. C-6991-303-A-4. San Francisco. 

Desiontne ENGIneee AND Cuter DRAFTSMAN; 
Assoc. M. Am. Soc. C.E.; 32; married; civil 
engineering graduate; 2 years sales engineer, 
steel; 1 year conveying machinery, design; 7 
years dam design, estimating, power, water sup- 
ply, and irrigation; thorongh knowledge stress 
analysis, design details, airport design. Can 
write engineering articles and reports. Location 
and salary open. C-8989. 

Grapvuate Civ. Enocrneer; 12 years experi- 
ence railway location, construction, plans, esti- 
mates, and maintenance; highway location and 
work on sugar in 
Central America. 
on 250-kilometer railroad job. Speaks Spanish; 
working knowledge of French. Has worked in 
tropics and the East. Location immaterial. 
Salary open. Available immediately. C-9088. 


ENornererine Executives; M. Am. Soc. C.E.; 
25 years engineering, executive, and construction 
experience, municipal, highway, and allied lines. 
Responsible position desired. Middle States pre- 
ferred. Available on short notice. C-8700. 

Srreucrurat Enocineer; Assoc. M. Am. Soc. 
C.E.; married; graduate, Brown University and 
Massachusetts Institute of Technology; available 
May | for responsible position; 20 years experi- 
ence in structural steelwork, designing, esti- 
mating, and selling. C-9005. 

Srrucrurat Enorvesr; Assoc. M. Am. Soc. 
C.E.; civil engineering degree from leading 
Eastern university; married; 6'/: years broad 
experience with steel fabricators and engineers. 
Familiar with all classes of steel bridges and 
buildings. Desires position as structural designer, 
assistant engineer, or sales engineer. C-7922. 

Civm Enorneer; Assoc. M. Am. Soc. C.E.; 
35; 15 years engineering experience in Eastern 
countries as resident and contracting engineer, on 
docks, water works, and reinforced concrete 
work. Desires position in Eastern country, 
Egypt to Japan. C-8687. 

Civi. Encrneer; M. Am. Soc. C.E.; 28 years 
experience on railways, water works, sewers, and 
lighting plants, in industrial, maintenance, and 
construction work, dock construction, pile 
bridges, valuation and appraisals, 
management. Recently 3 years in 
America. Desires connection with industry, 
utility, or railway. Registered engineer, Colo- 
rado. C-8695. ‘ 

Drrecror oF ENGINEERING AND PROFESSOR OF 
Civm Enorveerinc; M. Am. Soc. C.E.; desires 
similar position as head of department of civil 
or highway engineering or as dean in a recognized 


institution; exceptional record of 15 years prac- 
Massachusetts I 


experience. 

in charge patent work large corporation. B-1819. 

Enorneer; Assoc. M. Am. Soc. C.E.; 36; 
registered engineer, Pennsylvania; licensed con- 
struction engineer and land surveyor, New Jersey; 
experienced in design and construction of indus- 
trial and commercial buildings, bridges, subway 
and elevated railways, municipal structures, and 
airports (site selection, grading, paving, drainage, 
lighting, and buildings); desires new 
preferably Eastern United States. C-9131. 

Grapvuate Crvit Encrneer; Assoc. M. Am. 
Sec. C.E.; 8 years varied and intensive experi- 
ence in structural drafting and design of steel and 
concrete, in connection with subway construc- 
tion, building design, and railroad work; familiar 
with field engineering construction; thorough, 
keen, alert; unlimited capacity to assume re- 
sponsibility. Prefers field 


ability is appreciated. C-2605. 

Enorneer; Assoc. M. Am. Soc. C.E.; M. 
Am. Soc. M.E.; 36; married; 15 years civil 
and mechanical engineering experience with 
various industries, particularly the manufacture 
and fabrication of steel; dependable estimates, 
specifications, designs, and inspection of all 


Utah; single; 3 years experience in highway 


Crvm AND EXPLORATION ENGINEER; Assoc. M. 
Am. Sof. C.E.; University graduate; 39; mar- 


or Latin America. Would consider any location. 
C-8944. 








RECENT BOOKS 


New books of interest to Civil Engineers, 
recently donated by the publishers to the 
Engineering Societies Library, will be 
found listed here. A comprehensive state- 
ment regarding the service which the 
Library makes available to members is to 
be found on pages 87 to 89 of the Year 
Book for 1931. The statements made 
regarding the books are taken from the 
books themselves and this Society is not 
responsible for them. 





CHeMIsTRY oF ENGINEBRING MATERIALS. By 
Robert B. Leighou. New York, McGraw- 
Hill Book Co., 1931. 684 pp., illus., diagrs., 
8 X Gin., cloth. $4.50. 

An elementary textbook upon the chemical 
Properties of the materials used in building and 
manufacturing, written for users of them rather 
than for the makers. Water, fuels, metals, 
foundry sands, building stones, cements, clay 
products, paints, and lubricants are treated. 
The new edition has been carefully revised and 
brought up to date. 

DesiGniInc HeaTING AND VENTILATING Systems. 
By Charles A. Fuller. 3 ed. New York, 
Scientific Book Corporation, 1931. 244 pp., 
as diagrs., tables, 9 X 6 in., fabrikoid. 

00. 

A detailed explanation of the methods in 
general use by designers. The subject is dis- 
cussed simply and practically, with a minimum 
of mathematics and the book, therefore, is useful 
for those without extensive technical training. 


ELEMENTS OF ENGINEERING GEOLOGY. By 
H. Ries and Thomas L. Watson. 2 ed. 
New York, John Wiley and Sons, 1930. 
oat pp., illus., maps, tables, 9 X 6 in., cloth, 

75. 
A textbook for engineering schools whose 
need is for a briefer course than Engineering 

Geology, by the same authors. Emphasis is 


river improvement, and water supply. This 
edition has new chapters on the geology of 
reservoir and dam sites and on historic geology. 


Frecp Georocy. By Frederick H. Lahee. 
3 ed. New York, McGraw-Hill Book Co., 
1931. 789 pp., charts, illus., diagrs., tables, 
8 X 5in., leather. $5.00. 

The new edition of this popular work has been 


material upon barometric and  plane-table 


ORGANIZATION ENGINEBRING. By Henry 
. New York, McGraw-Hill Book Co. 
1931. 204 pp.,8 X 5in., cloth. $2.00. 


This book discusses the problems of group 
life and action and points out some of the con- 


ee ee 
characteristics of human 


joint productivity are considered, and the 
principles of organization structure are set forth. 


PROPERTIES AND MECHANICS OF MATERIALS. 
By P. G. Laurson and W. J. Cox. New York, 
John Wiley and Sons. 353 pp., illus., diagrs., 
tables, 9 X 6 in., cloth. $3.75. 

This textbook is intended to combine, in 4 


have endeavored to give the student a thorough 
knowledge of the fundamentals in the time 
usually allotted to these subjects, so that he 
will be able, later, to approach with con- 
fidence, specialized cases in practical work. 


STANDARD Four-FIGURE MATHEMATICAL TABLES. 
By L. M. Milne-Thomson and L. J. Comrie. 
London and New York, Macmillan Co., 1931. 
2 vols. 490 pp., diagrs., 11 X 8 in., cloth. 
$9.00. 

This work is intended to provide a compre 
hensive table of the numerical values of the 
elementary functions that are in constant use in 
applications of mathematics in physics, engineert- 
ing, and statistics. The tables are well printed 
and well arranged. A number of tables are 
included, which are usually not readily available, 
such as trigonometrical functions with the argu- 
ment in radians, hyperbolic functions, inverse 
trigonometrical and hyperbolic functions, natura! 
logarithms, and powers of ¢. 
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Sugar Factory, Brazil 
The DyerCo., Cleveland, O. 
Engineers and Builders 
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Attapulugus Clay Co. Plant 
Attepulugus, Ga. 










STEELING PRODUCTION 


The Competent Steel Builder can give 
you all the advantages of steel, known 
dependable strength and economy of 
space, plus a carefully co-ordinated 
fabrication and erection schedule 
best suited to your construction program. 
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(On this page four of our recent jobs) 









Coal Preparation Plant and 
Tipple, United Pocahontas 
Coal Co., Crumpler, W.Va. 


Chicago Bridge & lron Co. Plant 
Birmingham, Ala. 







VIRGINIA BRIDGE & IRON CO. 


MEMPHIS 





ATLANTA 





ROANOKE BIRMINGHAM 







NEW YORK NEW ORLEANS LOS ANGELES 


CHARLOTTE DALLAS EL PASO . 


1A BRIDGE 

















CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Magazines 
in This Country and in Foreign Lands 


Selected items from the current Civil Engineering Group of the Engineering Index Service, 29 West 59th 
Street, New York, N.Y. Every article indexed is on file in The Engineering Societies Library, one of the 
leading technical libraries of the world. Some 1,800 technical publications are received by the Library 


and are read, abstracted, and indexed by trained engineers. 


With the information given in the items which 


follow, you may obtain the article from your own files, from your local library, or direct from the publisher. 
Photoprints will be supplied by this Library at the cost of reproduction, 25 cents per page, or technical 
translations of the complete text may be obtained when necessary at cost. 





BRIDGES 

Bascute, Carcaco. A Complex -, ¢- —_ J 
ing Job, C. H. Mottier. Ry. Age, vol 
Feb. 28, 1931, pp. 445-447, 6 figs. World’ 8 
longest single leaf bascule span shifted 400 ft. to 
accommodate channel change; two interrelated 
projects; trouble with sticking pins; rapid prog- 
ress in re-erection. 


Concrete, Costs. Where Cost Economies 
Are Gained in Concrete Highway Bridges, C. B. 
McCullough. Concrete, vol. 38, no. 3, Mar. 1931, 
pp. 45-46. Reducing maintenance costs; field 
control of construction; how expansion joints 
may be avoided; life of structure depends on 
location; avoiding effects of inferior construc- 
tion; amortization costs. 


Construction. The Development of Bridge 
Construction, S. J. Crispin. Machy. Market, no 
1581, Feb. 20, 1931, pp. 19-21, 7 figs. Early 
examples of girder and su sion-type bridges; 
history of arch bridge; Menai tubular bridge; 
cantilever bridge. Before Junior Inst. Engrs. 


Fioors, Seattle Develops New Bridge Sur- 
facing Method with Use of a J. A. Dun- 
ford. West. City, vol. 7, no. 3, Mar. 1931, pp. 
25-26, 2 figs. Use of asphalt as paving surface 
ot West Spokane Street Bridge No. 2; steel sub- 
way flooring has top sheet rolled to compress 
material slightly below top of metal, to insure 
non-skid properties. 

Piate-Gieper Deston. Stiffener Spacing for 


Plate-Girder Webs, O. E. Hovey. Eng. News 
Rec., vol. 106, no. 11, Mar. 12, 1931, pp. 446-447, 


2 figs Coefficient values for stiffener-spacing 
formula; Timoshenko’s formula for elastic sta- 
bility of web in girder; diagram for stiffener 
spacing. 


Sree. Arcn, Suewer, Ausrratta. The Erec- 
tion of the Main Span Cross Girders of § ae 
Engineering, vol. 1: 1, no. 3399, Mar. 6, 1931 P 
337, 2 figs. Various operations in erection of 
girders, which are hoisted by creeper cranes by 
means of special lifting bracket 

Sydney Harbor Arch Erected in 22 Months. 
Eng. News-Rec., vol. 106, no. 12, Mar. 19, 1931, 

494. Discussion by L. Ennis ‘of paper indexed 
in Engineering Index 1930 from issue of Oct. 23, 
1930. 


Sree. Arcn, Ucanpna, The New Nile 
Bridge at Jinja. ad ane. (Lond.), vol. 25, no. 
9, Feb. 1931, p. 477, es Saw 
bridge in Uganda, URE, 7 with ft. roadway 
for vehicular traffic suspended from top deck 
carrying railway, which consists of spandrel- 
braced arch 260 ft. in length, with two 100-ft. 
approach spans. 

Suspension, Hupson River. Cable Construc- 
tion on Hudson River Bridge—I. Construction 
Methods, vol. 13, no, 3, Mar. 1931, pp. 60-61, 7 
figs. Erection of footbridges illustrated in 7 
photographs. 

Wipentnc. Famous African Bridge Altered 
Without Interrupting Traffic. Eng. News-Rec., 
vol. 106, no. 10, Mar. 5, 1931, p. 398, 1 fig. Re- 

t on widening of deck of Victoria Falls Bridge, 
in Rhodesia, Central Africa, consisting of 500-ft. 
spandrel-braced arch; two railway tracks re- 
placed by single line and roadway; change 
allows heavier wheel loads. 


BUILDINGS 

Fire Resistance. Recommended Minimum 
Requirements for Fire Resistance in Buildings. 
U.S. Bur. Standards—Building and Housing, no. 
14, 1931, af 4 figs. Sixth of series of reports 
prepared 4 uilding Code Committee, which was 
appointed by Secretary Hoover in 1921 with ob- 
- of determining basic requirements that could 

recommended to insure public safety and at 
same time to promote economy in construction; 
recommended code requirements. 


Hrew, Canapa. Canada's Greatest Building 

: “teat 11 pp ues O SiT aes, ety? figs: De “De: 
Pp. — 

sign and construction ton of Canadian Desk 
merce Building, with tower 27 stories tick ions 
ing from 7-story base that covers area of 1: 49 ft. 
by 169 ft.; architectural features and descri) 
of heating. and ventilating systems, service —_ 
ment, and vaults. 


Hien, Economics. Economic 
Building Heights, N. T. Whitmore. Gen. z. 
Contractor, vol. 2, no. 2, Feb. 1931, pp. 23-30, 7 
figs. Analysis of such ‘factors as location, total 
investment, type of construction, oe 
wind bracing, vators, total building cost, 
income, and operating expenses; effect of height 
on investment returns. 


Hien, Founpatrons. Well-Point Drainage 
and 30-Hour Continuous Pour of Concrete on 
Building Foundation Job, S. I. Foster. Con- 
tractors and Engrs. Monthly, vol. 22, no. 3, Mar. 
1931, pp. 65-67, 6 figs. Report on construction 
of foundation of 28-story addition to New York 
Telephone Company building, 24 Walker St., New 
York; underpinning existing building ; concrete 
mat foundation in sections. 


CITY AND REGIONAL PLANNING 


PLANNING, New Yor. Group Planning of 
Commercial Building Gets First Major Tests in 
New York. Eng. News Rec., vol. 106, no. 1, Mar. 
12, 1931, pp. 455-456, 3 figs. Work on “Metro- 

litan Square,” or “Radio City,’ project cover- 
ing three blocks and ae. about a dozen 
large buildings—one larger than 000,000. State—to 
start in June; cost to be $250,000, 


CONCRETE 

Construction, Stores. The Technic of 
Placing e on Steep Without 
Forms, I. E. Burks. Eng. . 14, no. 3, 


Mar. 1931, pp. wae fl sat ooo. tiasch Chute 


& Caron on of slopes up to 50 deg.; 
stiff mixtures were used, ass vi tamp- 
ing when being pe © by use 
of screeds placed so bet bottom ed edges of screeds 


represented finished yo, of concrete; reduc- 
tion in construction cost of gravity dams. 


Forms. Form Details and Practice De 
for Architectural Concrete. a 
no. 3, Mar. 1931, pp. 39-42, 6 figs. Use of fiber 
board lining; waste molds and their 
use, and removal; proper 
in architectural concrete; reproduced from_re- 
print, How to Save in Concrete Form Work (Con- 
crete Publishing Company). 


Mrxinc. Some Notes on Proportioning Con- 
crete, H. J. V . fede. Emer: Australio—JI., 

1, Jan. 1931, 1-15, 25 figs. Ré 

for pow. d results of 

tests bearing on these theories carried ‘out in Civil 
Engineering laboratories of Peter Nicol Russell 
ya of Engineering, University of Sydney, 

ustralia. 


Pavements. Curing Concrete Pavement 

. Pub. Works, vol. 62, no. 3, Mar. 1931, 

pp. 19-20. Practice of several hundred cities in 

all parts of United States, as indicated by recent 

information from officials; ng, 

and other uses of water; covering. th earth, 

burlap, or asphalt; use of chemicals; percentage 

of cities reporting from each section as using 
each of several methods of curing. 


CONSTRUCTION IN wivenninss 


Costs. Unit Bid oo, st. Construc- 
tion News, vol. 6, no. 5, Mar 0, 1931, pp. 58, 60, 
62, 64, and 66. Unit prices bid on irrigation and 
reclamation ; brid 

supply systems, street and road work 
fornia, Nevada, Oregon, and other Western states. 
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Great Brrrarxn. The Outlook— 
Constructional . vol. 
ay: no. 3399, Mar. 6, —~" Ppp. 

and employment in con- 


etustionand ounesel enalaeadinn Rana 


ht of 313 ft. above 

as 125 ft. below stream 

on 26,000 ft. of drill- 
U 


arch dam havi cit retes 


aaa, 
Concrete, Construction. Methods 
Certain Large European Dams, E. Con- 
stam. Compressed Air Mag., vol. 36, no. 3 
1931, pp. 3420-3423, 11 figs. Notes on recent 
Switzerland 


Mar. 1931, pp. 13-16, 3 figs. 

concrete arch dam on Le ee ee in Washington; 
three 2-yd. mixers; ced on site 
and all sizes up to 6 in. aed: Il 2-ft. construc- 
tion joints after concrete shrinks. 


Concrete, Deston. 
Dam Design, D. C. Henny. = News-Rec., 
vol. 106, no. 11, Mar. 12, 1931, 

Discussion ‘of uplift; preven 
and heat control; cement 
concrete need revision; precast block construc- 
tion offers distinct advantages. 


Concrete Gravity, WASHINGTON. Easton 
Dam, Yakima done nga ashi , G. C. Imrie 
and A. A. Whit New mation Era, vol. 


22, no.3, Mar. 1931, pp. 54-56, 3 figs. Design and 
construction of re type concrete structure, 
248 ft. - and ft. maximum height; spillway 
section is ft. long and is provided with 64-ft. 
by 14'/:-ft. structural steel floating drum gate; 
care of river during construction; foundation ex 
cavation and grouting; concreting; erecting 
drum gate and wall plates. 


Gravity, Uptirt PREssURE. 


and Curvature in 2 gd Dams, J. Husband. 
Apert o Engr., vol. 9, no. 3, Mar. 1931, pp. 100- 
and (discussion) ens’ 15 fi sidera- 


tion of wolit t in British 
of preventing 


Hoover Dam Proyect. Construction Starts 
Soon on Hoover Dam. Power, vol. 73, no. 11, 
Mar. 17, 1931, pp. 432-436, 6 After nearly 
of effort by Federal ment and 
other agencies, actual construction on Hoover 
Dam project, formerly known as Boulder Dam, 
about to begin; contract for construction wes 
let Mar. 11; project will be constructed in 


on 
Black Canyon, on Colorado River, and wi!! com 
prise bap 730 f a, ihign, that will form storage 
reservoir of 30,500 506,008 cere with power plant 
of about 1,000,000 hp. a scatiod capacity; rock 
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,500 FIFTH AVENUE BUILDING 
New York City 
60 Stories 
9300 TONS OF STEEL 
Furnished and Erected by 


McClintic-Marshall 


Subsidiary of Bethlehem Steel Corporation 


Architect Sureve, Lams anp Harmon, New York City General Contractor: Charles T. Wrius, Inc., New York City 
Engineer: H. G. Batcom, New York City 
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Distribution in Hoover Dam. Eng. 
q no. 11, Mar. 12, 1931, p. 
454. Letter to Editor, by S. Johnston, 

paper indexed = a Ragnewing Index 1930, from 
issue of Dec. nder heading Boulder 
Dam Project. 

Hoover Dam Project, Contracts. Hoover 
Dam Unit Bids Submitted March 4 at Denver. 
West. Construction News, vol. 6, no. 5, Mar. 10, 
1931, pp. 122-123. List of unit costs bid by suc- 
cessfu rs. 


FLOOD CONTROL 
F.Loop Contrrot, Mrssissrert River. Jadwin 

Plan for Mississippi 

Chief of Engineers. 


11, Mar. 12, 1931, pp. 448-450, No eco- 
nomic justification for greater ex ture; nar- 
rower | ways and channel warrant 


study; reservoirs and higher levees regarded un 
 somen hPa United States should Pa held = of 


proved May 15, 1 


Fioop Contro., Surveyvinc. Making Rapid 
Field Examinations of Flood-Control Reservoir 


Sites, J. A. Holmes. En, pesan 4 bu vol. 106, 
no, 10, Mar. 5, 1931, pp. 380-3 ~i 4 Meth- 
ods used to secure phy economic data on 


14 dams and 6 river systems = ponomle és Val- 
ley; river . .rveys. 

Fioop Contrrot, Texas. Storm and Flood 
Protection at Port Arthur, Tex., J. B. Converse. 
Eng. News-Rec., vol. 106, no. 12, Mar. 19, 1931, 
pp. 487-489, 6 figs. Construction of water-front 
wall of concrete and steel sheeting with grouted 
and welded joints on shore of Sabine Lake; earth 
levees surround city; storm-water drains and 
pumping stations provided to handle interior 
drainage. 


Levers, CONSTRUCTION. > wong J << 
ance in ys | Levee Building, T. H. Jack- 
son. Eng. News-Rec., vol. 106, no. 11, Mar. 12, 
1931, pp. 450-451. in Vicksburg engineer 
trict, four-tower excavators with supplementary 
tractor wagon- er outfit built six miles (3,428,- 
956 cu. yd.) full-section levee in five months 


FLOW OF FLUIDS 

Curvep CHANNets. Curvature Effects in 
Alluvial — H, on tley. Engincering, 
vol. 131, nos. Feb. 13, 1931, pe. 
196-197" and Feb. tog RA 4 4 figs. 1 
claimed that on aoa od changes of orm and 
stability of section at curve in channel with mobile 
bed, no fully rational laws have been found, and 
empirical rules given by different nt Fy do 
not agree among themselves; in studying curves 
in Wangpoo River, author's attention has been 





channel! bends with pipe bends; transverse slope 
in alluvial channels. 


FOUNDATIONS 

Carssons, Hincep. Hinged Dock Caisson for 
India. Engineer, vol. 151, no. 3919, Feb. 20, 
1931, p. 221. Curious caisson for closing end 
drydock has been built and dismantled for ship- 
ment to India, where it will be reerected at site. 
Designed and made at Barrow Works by Vickers- 
It is mr with a hinge, 

be losed like a door, 

and is believed to be the hind on of its type con- 
structed. 


Cotumns, Foortrnes, pee. 


Steel Plates o ng H 
ti bend Eng. News-Rec. " 


Priester and C 1 
vol. 106, no. ‘12, Mar 19, 1, pp. 482-483, 4 
figs. Investigation at Universit of Minnesota 
indicates major portion of joad is transferred 
along column flanges and that plate contact area 
depends on elasticity of foundation; contour 
lines for steel plates on concrete, and on yielding 
bases. 

Marine Srevuctures. Monolith Foundations, 
H. C. Reid. Engineer, vol. 151, no. 3920, Feb. 
27, 1931, pp. 248-249. Monolith foundations 
for heavy walls are now almost universal, and 
practically every problem on great marine en- 
gineering works has been solved by use of that 
type of foundation. Monoliths are constructed 
of concrete and form, when completed, one solid 
mass and may have from one to four kets or 
“wells,"’ extending throughout t length. 
Before Junior Instn. Engrs. 


Pires, Formutas. The Bearing Power of Piles. 
Surveyor, vol. 79, no. 2041, Mar. 6, 1931, pp. 311- 
313. Examination of best known formulas, their 
derivation, and comparison in actual cases with 
formula suggested by author. 

Roaps, Concrete. Mud Pump Raises Settled 
Slab in Iowa. Construction Methods, vol. 13, no. 

Mar. 1931, p. 39. Mud pump forces grout- 
like mixture of earth, cement, and water through 
holes drilled in settled pavement, raising slab and 
filling all voids. 


Strain Tests $3 


Unperrinnino. Shoring and eee 
H. C. Beck. Gen. Bldg. Contractor, vol. 2, no. 3, 


of 

Foundation Sites), P. 7 

vel 12"nos. Sand 4 Jan. 16, 1931, mf 
an. ‘Deseri instru- 
ment, ven as Hite) fi 
measurement of vibrations; 
results of field experiments. 
HYDRAULIC ENGINEERING 


Roap Construction, River Diversion. 
Michi Diverts River to Reroute Road, R. O. 
‘onstruction Methods, vol. 13, oe 


4 , 8 figs. Development 
— peta Sa Highway No. 12 from De: 
troit to Benton Harbor. Sere 
Kalamazoo River in two places; ‘creation 
construction of w 


HYDRO-ELECTRIC POWER PLANTS 

Bartisn Cotumera. Ruskin Hydro-electric 
Development of the British Columbia Power 
: ion, C. E. Blee. West. Construction 
. 5, ates. 10, Bary 2 127-135, 


are vol. 6, no. 

gs. Deseri volving con- 
struction of overflow cravity type diversion dam, 
195 ft. high, intake, and two 21-ft. diameter pen- 
stock tunnels; power-house with initial space for 
two 47 ,000-hp. aie: two transmission circuits 
to Vancouver; excavation; sone hy concrete; 


foundation grouting 
Fe ‘and operat- 


Cuure A Caron, Camapa. The Chute a 


47, no. 1, Jan. 1931, pp. 1-43, 29 figs. Full report 
on construction of ulic structures with 


varyin 70,- 
000 to 100,000 sec-ft. passed oa Chate t Garon, 
Ontario. The Alexander 
ment on the ne River, 


. Hogg. Eng. 
Ji., vol. 14, no Mar. 1631, oe, 147-159, 16 
of 54,000-hp. hydro-electric 


sec-[t.; description of and log slides; 
details of three 18,000-hp. Francis turbines and of 
generators of welded structural steel di ~ 
at 15,000 kva., 12,000 volt, 3 phase, 

100 r.p.m.; power is transmitted by three 11 
lines to Port Arthur. 


INLAND WATERWAYS 
he: oe ng ny —, 


Untrep States. America’s “Five-Year Plan,” 
D. B. Robertson. Ry. Age, vol. 90, no. 10, Mar. 
7, 1931, pp. 483-488. C of - 
ernment waterway venture as “‘five- plan” 
in contending that waterway need illusory; 
present policy of subsidization ; land 

ts and taxes; inland waterways corporation 
eficit; concealed taxes exceed freight charges; 
extravagant claims of savings. 


IRRIGATION 


Orxscon. Economic Aspects yf +? Re- 
clamation in Eastern Oregon, "ear. 

Eng. News-Rec., vol. 106, no. 11, , me, 12, 1931, 

441 3 figs. Excellent adequate 


among advantages; markets for prin- 
cipal products are rapidly expanding; - 
gh soundness indicates terms can 


Vou. 1, 
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: 
i 
! 


it 
! 
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: 
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a 
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Tests of Jointed H-Section Steel Columan, 
Ed H Whittemore, and A. H. Sane 


t i 
i 
He 
iy 
ive 5 


ge 


g 
isa 
2 
2 
re 
: 


Son, 


i 
i 


ie 
i 


transfer from concrete to steel; 
e into two sizes is found 
of mixer : 


Mech, Eng., vol no. 3, Mar. 1931, pp. 201- 
204, 5 te 
laboratories principally to research in 
mechanics of materials. 

Macurnes. Testing and 

960 Mar. 5 Toot a ’ Lond) Vl 
no. » ar. 9, , , 

aoe - weaen 

curves for various ? 


MerALs. a 
peratures, . G. 


vol. 9, no. : os ‘oat, ‘es ye. 7319. Aer 


Before Nat. West. Metal creep phenome 


wa oa eet 6 Oe 
ndia-Rubber Jl, 


vol Bi, me 7, 1031, 1 
vol $i, no. 10, Mar, pe 10, | Pha 


—_ hod of securing ae in — 
; from supply to press; care 
Ie 4 regulator bulb; 


Design from the Point of View—I, 
et eg 
J ’ ar : , no. , 
1931, pp. 26-30, 6 Considerations involved 
pre of problem involves, principally, eco 
den — cathe ormsinals at 
water areas and slips; slip widths for handling, 
service is required; short piers not desirable. 
Soc. Terminal Engrs. 
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Stang 
6, no The development of deLavaud 
igation . 
I. die Pipe is regarded as the greatest 
> 3-8. single advance in the cast iron 
sa be- pipe industry. Tests have shown 
ences that deLavaud Pipe is at least 
es was 25% stronger than good pit cast 
vations pipe. Also, this pipe is lighter in 
i. 106, - 
vaukee weight—more economical to 
. deal ° 
none af handle. And, it offers greater 
— carrying capacity for the same 
DnOTm- . . 
bility, outside diameter. 
yn flow 

“4 “4 “4 

abora- ° 
verett The deLavaud Handbook gives 
ortant complete details and specifica- 
ustrial * 
rch is tions. For free copy address 
i he United States Pipe and Foundry 
om Co., Burlington, N. Jd. 
ata on 
strain “ “ “ 

Te Sales offices located in the 
oe a following cities: New York, 
ne Philadelphia, Pittsburgh, Cleve- 
| land, Buffalo, Chicago, Dallas, 
Press " _ . 
7 J. Birmingham, Kansas City, 
nysica’ J ‘s 
- Am Minneapolis, Seattle, San Fran- 
erning . 
a test cisco, Los Angeles. 
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— The Cast Iron Pipe Research Association 
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' S Report of the 
' Ih li ; ) Rd 
” ) ”) ) iM Mar i 1931, pr 25 
s S4 fin li li ior ee also Am. R 
, 1 " ) | no, 334, Fel 1931, pp 
17-00 ‘1 Inc i tructural welding 
evator " ation ww meta ildings 
j } I Am. R En : 
! ! Uni tation Project 
I i M Yard (Gradin Jo R 
”) ) Mar 1931, pp. 490-493 
“af mtractor mpl three hovels with 
‘ ! li ' t f it ~ new Cincinnati ter 
al whicl r $0 acre general shifting of 
acilitic e of explosive diagram map of 
rmina I " ‘ ac ‘ transportation 
ar 
TeRMINALS } t Committee on Vard 
aml «(ler ina Daily Edition oO 
00, no. 1M Mar. 1 103 pp. 528-D79-—8S1 
inclucdit ie 10 Hium yard design main 
tenance 0 ack parki factintte at pa 


Cola Emulsi 
Near Truckee 
5. Mar. 10 

‘tained on 10 

urface between 

Reno: built 


in cooperation 


with 
ia Hig 


Constru a Ne vol. 6, no 


iment 
fied Aenhalt on Califorr hway 
1931, pp. 136-138, 6 fig Results o 
rrisie of experimenta road 
lruckee and Nevada state line 

sliforma Di ion of Highways 


with | Bureau of Public Roads 


near 


Brick-on- 
County 
Ener 


Methods on a 
Niagara 
N.Y R. M. Rumee Contractor ind 
4 1931, pp. 87-89, 7 

near Niagara I ° 
20 to 42 ft. wide: de 
fran expanson 
romnt rapt prowre on excavation and 
iring; placing brick 
experimenting to 


irtace 


way im 


‘ Constr tion of re alls 
N. ¥ +80 mule ong and 
ign and quantiti novel verse 
base 
curbin 
onstructior . t upment 


Concrerr, ¢ TION Laying Twenty- 
five Hundred Vards of Day, S. P 
Lonestreet Pu) Wor vol. 62. no. 3, Mar 
1. pp. 30-42, 11 fie De scription of methods 
ed in constructing 5'/: miles of 


etween Finch Hill and Mont 


Concrete a 


and equipment 


oncrete pavement 


fale, Pa work done in 80 per cent of contract 
ime 
Novel Features of a 2-Strip Concrete Paving 
lob in the West Virginia Mountains Contrac- 
ond Emer Vonthl vol. 22, no. 1, Jan. 1931 
pp. 75-78 and 80, 10 figs. Construction of 10 
miles of 18-ft. concrete pavement near Clendenin, 
W.Va special features of job included: central 
mixing plant unique batcher set-up; turntable 
besides finished grade traffic over turntable; 
only one finishing machine, burlap carried in rolls 


Rebuilding an Old Railroad Grade into a Mod 


ern Highway, H. J. Spelmann Cornell Civil 
Ener. vol. 39, no. 6, Mar. 1931, pp. 137-139 
ancl 154. 2 figs Construction of road, 12.8 miles 


grade of Chesapeake and Ohio Rail 
W.Va 


long, on old 
bet ween Culloden and Barboursville 


way 
grading and drainage construction construc 
tion of 20 ft. of comcrete pavement; costs in 
cluding landslide prevention work 
ConstrrveTron, Great Brrratn The Great 
North Road Over the Grampians, R Bruce 
Inctn. Ciel Ener Excerpts Min. of Pro no 
$812, 1931, 20 pp., 7 figs., some on supp. plate 
cea Ouarry and Roadmaking, vol. 36. no. 409 
Mar. 1931, pp. 133-134 Reconstruction of trunk 


to near Blair Atholl in Perth 
out 78 miles, to standard 


road from Invernes 


hire, having length of al 

itable for modern traffic requirements; forma 
tion of new carriageway, 18 ft. wide, consisting 
f 3 in. of gravel sub-foundation, on which are 
sid 0 in. of hand blackstone pitching, whicn 

pports 3 in. consolidated thickness of bitumi 
nous macadam surfacin 

( ~weTrraeucTion, Towa Hichwavy Blasted Out 

olid Rock Bluff Face, | il. Mann Hight 

mer nd Con ’ ol. 38, no. 9. Mar. 1, 1931 

‘ 47 f mstruction of lowa United 
tat Hichway No blasted out of solid rock 
river | ff ow MeGregor, in Clayton 

> oat S50 i) 

‘ rRucTi MPS Steam hove in 
re vamy ar Machine Spreading of and 
and hip , " emer n 

) no Mar 1931, pp 6-59, O fig 
Fea f nit macadam contract near 
M the ! Ma peat removed with 
track avings team hove no hand labor used 

sisting oO and inder on bottom course of 

arse me and i chi enetrated top 

ourse bas« top ind asphalt kept close to 
ther 

Db I Ditch Road, D Hum 
here ner. and Contr 1. 38 

0, Mar. 1, 1931, pp. 48-49 Deep side ditches 
catrse mo road acadent it is practical »> con 
truct tile drains of hallow depressions along 
highway © that whole right of way, between 
property line wi « ife for automobile traffic 


at mot wreater first cost and for le maintenance 


afterward 


May 


ERING for 


Need of 
Empey 


Adequate Drainage of 
Can. Engr., vol. 60, no. 
1931, p. 80. Methods necessary to 
stability under different cli- 
conditions necessary for sta- 

Before County 
Superintendents, 


DRAINAGE 
Road Bed, J. M 
9, Mar. 3 

maximum 

conditions 
construction of culverts 
and »=«Township Engrs. and 
(ontarw 


obtain 
mati 


hality 


EARTH Sand-Clay Road Construction, C. M 
Strahan Highway Ener. and Contractor, vol. 38, 
no. 9, Mar. 1, 1931, pp. 35-40, 17 figs. Classifi 


cation and characteristics of acceptable road soils; 


analysis of sand clay, top soil, and semi-gravel 
road soils; construction methods; Georgia cost 
data for mileage of 215 

EartH, MAINTENANCE Oil-Penetrated Earth 
Roads at Four Cents a Yard, W. W. Shelby 
len Ne Re vol. 106, no. 12, Mar. 19, 1931, 
pp. 478-480, 2 figs New procedure involving 
aivage of old oi] mat has reduced retreatment 
costs, in Los Angeles County, to less than one- 
half cent per sq. ft selection of oil; surfacing 
cost 

GRADING Heavy and Light Grading, with 
Specifications, L. G. Holleran Highway Ener 
ind Contractor, vol. 38, no. 9, Mar. 1, 1931, pp. 
41-44 and 49, 4 figs Clearing; preserving nat- 
ural features; cleaning up; stripping and storing 
top soil; excavation and embankment; earth 
excavation 

‘se of Equipment on Grading Work, B. H. 
Petty Highway Engr. and Contractor, vol. 38, 
no. 9, Mar. 1, 1931, pp. 31-34, 8 figs. Team ver- 
sus mechanical power excavating equipment; 


settlement of fills; hauling equipment 


Hicuway ADMINISTRATION, CANADA. Ontario 
Township Highway Activities, J. L. Prendergast. 
Can. Ener., vol. 60, no. 9, Mar. 3, 1931, p. 89 


Duties of road superintendent and selection of 
patrolmen Before County and Township Engi- 
neers and Superintendents, Ontario 


Low-Cost Road Surfaces, R. M. 
, vol. 45, no. 9, Mar. 4, 1931, 
pp. 242-244, 3 figs. Various types of inexpensive 
pavements that give high traffic service; dust 
layers bituminous surface treatment; gravel 
mulch; plant omxed gravel mulch; trade prepa- 
rations; retreads; hot mixed gravel asphalt. 


Low-Cost 
Lee Contract Re 


MATERIALS, SPECIFICATIONS Bituminous 
Road Binders in Germany. Surveyor, vol. 79, 
no. 2041, Mar. 6, 1931, p. 314. New standards 
for bituminous materials used in road work, in- 
cluding mixtures of anthracene oil with pitch, so 
designed as to produce materials corresponding 
to refined tars in ascending order of pitch content, 
from 50 to 70 per cent. 


PAVEMENTS, AsPpHALT, Orgcon. City of 
Ashland Finds = Asphalt Paving Eco- 
nomical, Walker West City, vol. 7, no 
3, Mar. 1931, pp. 10-12, 5 figs. Lithia Park 
driveway improved at total cost of 66 cents per 
sq. yd., including catch basins and drains; method 
of construction; equipment used; estimated and 
actual cost 

Pavements, Bercx, Construction. Building 
a Modern Brick Boulevard near Cleveland, Ohio, 
H.P. Chapman. Contractors and Engrs. Monthly, 
vol. 22, no. 3, Mar. 1931, pp. 60-62, 7 fies. Re- 
port on construction of 8 miles of brick highway, 
100 ft. wide, between Cleveland and Marietta; 
handling of aggregates; pouring base. 


SEWERAGE 
CHLORINATION 


AND SEWAGE DISPOSAL 
Ammonia-Chlorine Reactions 
and Chlorine Production, L. H. Ensiow. Con- 
tract Rec., vol. 45, no. 10, Mar. 11, 1931, pp. 291- 
295, 3 figs. Discussion of lime-chlorine process in 
treating sewage ammoniator installations in 
small water treatment plants; use of lime or 
chlorinated lime 

Fort Tuomas, Ky. Eng- 
Distributor on Kentucky 
Pub. Works, vol. 62, no. 3, 
Mar. 1931, pp. 24-25 and 72, 2 figs. Details of 
construction and operation of revolving device 
known as Adams Cresset Distributor, consisting 
of four-pipe arms perforated on one side and sup 


DrsPosaL PLaANTs, 
lish Type of Sewage 
Filter, C. H. Kuhn 

J 


ported from vertical column by means of guy 
wires: reaction of sewage, as it discharges into 
bed in jets at right angles to arms, causes them to 
rotate 
_——~= PLANTS, Totepo, Onto. Separate 
Sludge-Digestion Plant at Toledo Mechanically 
ae Throughout, H. P. Jones Eng. News- 
vol. 105, no. 10, Mar. 5, 1931, pp. 389-392, 
5 figs Description of world’s largest mechani 
cally operated separate sludge-digestion plant; 


sewage from east side delivered to plant through 
tunnel under river; mechanical equipment will 
provide for automatic cleaning of coarse screens, 


continuous cleaning of grit chambers, continuous 
sludge removal from sedimentation tanks, and 
mechanical agitation during sludge digestion; 


sewage to be prechlorinated to prevent odor for 
mation; 3'/:acre glass-covered drving beds will 
be located one mile away from plant; costs, 


StupGce Dierstion Digestion of Raw Sludge 
Seeded with Ripe Sludge Filtrate, C. E. Keefer 
Pub. Works, vol. 62, no. 3, Mar. 1931, pp. 29 and 


Report on experimental work done at 
, for purpose 
fresh sludge would 


72, 1 fig 
sewage disposal plant Baltimore, Md 
quickly 


of determining how 


1937 


Vou. 1, No 

digest when seeded with filtrates obtained fr. 
sludges in various stages of decomposition, a 
also to compare rates of digestion of these m 
tures with same fresh material seeded with sluc_ 
proper; relative quantities of total gas produc. 4 
from fresh sludge seeded with sludge filtrate a:.4 
with sludge. 
Influence 


of Seeding Material on Sludge 


gestion. C. E. Keefer and H. Kratz, Jr. | 
News-Rec., vol. 106, no. 12, Mar. 19, 1931, o» 
474-478, 11 figs. Laboratory experiments « 


Baltimore indicate well digested sewage sludge of 
proper age not necessary for seeding purposes to 
obtain digestion when incubation temperatures 
are maintained close to 28 deg. cent.; character. 
istics of sludge used for seeding; grams of hy. 
drated lime used to keep pH of sludge between 7 
and 7.2. 

The Effect of the Disposal of Water Softening 


Plant Sludge Through the Sewage Disposaj 
Plant, E. F. Eldridge. Mich. Eng. Experimenj 
Station—Bul., no. 34, Jan. 1931, 7 pp., 1 fig, 


Objections to discharge of sludge from softening 
plants into streams from which water supply is 
taken; sewage sludge and lime sludge gas produc- 
tion; laboratory studies of effect of varying quan- 
tities of lime s sludge on digestion of sewage solids 
show that there is a limit to percentage of lime 
sludge which can be mixed with sewage solids in 
sludge digestion tank. 


Untrep Srates. Progress in the Treatment 
and -— osal of Human Wastes, R. BE. McDon- 
nell un. Sanitation, vol. 2, no. 3, Mar. 1931, 
pp. 114 LPs, 3 figs Sewage disposal by dilu- 
tion; board of health activities; sanitation pub- 
lications; Milwaukee's experiments; Pasa- 
dena's activated sludge plant; Los Angeles’ 
reclamation experiments; growth in newer proc- 
esses; separate sludge digestion; gas put to 
work; difficult financing hinders progress; sew- 
age treatment plants as utilities. 

STREET CLEANING AND 

POSAL 

Evrors. Observations on European Methods 
of Street Cleaning and Refuse Disposal, G. A. 
Soper Mun. Sanitation, vol. 2, no. 3, Mar. 1931, 
pp. 127-128 and 131 3 figs. Excerpts from report 
on study trip, submitted to Committee of Twenty 
on Street and Outdoor Cleanliness of New Vork 
Academy of Medicine; Stuttgart Congress of 
Association of Superintendents of Municipal Ve- 
hicle Depots and Public Scavenging Work 
Germany; machines which moisten, sweep, and 
pick up dust and dirt of streets as they move 
along. 


REFUSE DIs- 


STRUCTURAL ENGINEERING 

Corumns, Formutas. The Strength of Com- 
pression Members, E. S. Andrews. Structural 
Engr., vol. 9, no. 3, Mar. 1931, pp. 95-09, 1 fig. 
Comparison of formulas by Euler, Fidler, Mon- 
crieff, Andrews, Johnson, and Rankine, with 
special reference to compression members made 
of mild steel. 


WATER PIPE LINES 

Concrets ENcASEMENT. Vibrated Concrete 
Coating Protects Underground Pipe Lines. Con- 
crete, vol. 38, no. 3, Mar. 1931, pp. 23-24, 4 figs. 
Experiments conducted on large scale in labora- 
tory of Portland Cement Association; vibrat- 
ing practical and accurate way of placing 
concrete in thin reinforced layer around pipe; 
low water-cement ratio necessary; internal pres- 
sure test; materials required for applying 1|-in. 
concrete encasement per mile oi pipe line 


WATER TREATMENT 
Untrepv States. Softening a Well 
Supply, N. T. Veatch, Jr., and B. L 


im. Water Works Assn.—J1., vol. 23, no. 2, Feb 
1931, pp. 272-275. Description of process and 


equipment used in treatment of hard iron laden 
well water, at Manhattan, Kans.; operation of 
water-softening plant. 


WATER WORKS ENGINEERING 


CANADA. The Water Works System of the 
Border Cities Contract a vol. 45, no. 10, 
Mar. 11, 1931, pp. 275-28 5 figs. Details of 


pumping and filtration aml of Essex Border 
Utilities Commission and of distribution systems 
of Windsor and Walkerville, East Windsor Water 
Commissions, comprising 10 municipalities with 
total population of approximately 12,000 people: 
ice formation at intake; pumping equipment, 
mixing and coagulation basins; filter arrange 
ment 

Europe. Observations of Water Supplies of 
London and Paris, E. Bartow im. Wale 
Works Assn J1., vol. 23, no. 2, Feb. 1931, pp. 
267-271, 1 fig. Southend Water Company; 
lime recovery plant; removal of tastes and odors 


by activated carbon; excess lime process of 
treat ment; Kempton Park Plant, London; 
water plants at Ivry and St. Maur. 


Water Works Intakes and the Scree®- 
ing of Water, J. W. Cunningham. Am ater 
Works Assn.—JI., vol. 23, no. 2, Feb. 1951, pp. 
258-266, 6 figs. Diversion of water from ! 
streams; intake design; intake screens. * 
mentation at intakes; fine screening of we'et 


INTAKES 
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